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MITOTIG KINESIN INHTO^^ 

BACKGROUND OF THE IN^NTION 
5 This invention relates to thienopyrimidinone derivatives that are 

inhibitors of niitotic kinesins, in particular the mitotic kinesin KSP, and are useful iii 
the treatment of cellular proliferative diseases, for example cancer, hyperplasias, 
restenosis, cardiac hypertrophy, inimune disorders and inflanmfiation. 

Therapeutic agents used to treat cancer include the taxanes and vinca 
10 alkialoids. Taxanes and vinca alkaloids act on microtubules, which are present in a 
variety of cellular structures. Microtubules are the primary structural element of the 
mitotic spindle. The mitotic spindle is responsible for distribution of replicate copies 
of the genome to each of the two daughter cells that result from cell division. It is 
presumed that disruption of the mitotic spindle by these drugs results in inhibition of 
15 cancer cell division, and induction of cancer cell death. However, microtubules form 
other types of cellular smicture^, including tracks for i 

processes. Because these agents do not specifically target mitotic spindles, they have 

side effects that limit their usefiilness.: 

Improvenients in the specificity of agents used to treat cancer is of 
20 considerable interest because of the therapeutic benefits which would 

the side effects associated with the administration of these agents could be reduced. 

Traditionally, dramatic improvements in the treatment of cancer are associated with 

identification of therapeutic agents acting through novel mechanisms. Examples of 

this include not only the taxanes, but also the camptothecin class of topoisomerase I 
25 inhibitors. From both of these perspectives, mitotic kinesins are attractive targets for 

new anti-cancer agents. 

Mitotic kinesins are enzymes essential for assembly and function of 
the mitotic spindle, but are not generally part of other microtubule structures, such as 
in nerve processes. Mitotic kinesins play essential roles during all phases of mitosis. 
30 These enzymes are "molecular motors" that transform energy released by hydrolysis 
of ATP into Vnechanical force which drives the directional movement of ce^^^ 
cargoes along microtubules. The catalytic domain sufficient for this task is a compact 
structure of approximately 340 amino acids. During mitosis, kinesins organize 
microtubules into the bipolar structure that is the mitotic spindle. Kinesins mediate . 
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movement of chromosomes along ispindle microtubules, as well as structural changes 
in the mitotic spindle associated with specific phases of mitosis. Experimental . 
perturbation of mitotic Idnesin function causes malformation or dysfiinction of the 
mitotic spindle, frequently resuldhg iii cell cycle arrest and cell death. 
5 Among the mitotic kihesins which have been idehtifi<^ is KSP. KSP 

belongs to an eyolutioharily conserved kinesin subfamily of plus radndirected 
microtubule motors that assemble into bipolar homotbtramers consisting of : 
antiparallel homodimers. During mitosis KSP associates with microtubules of the 
mitotic spindle. Microinjection of antibodies directed against KSP into human cells 
. 10 prevents spindle pole separation during prometaphase, giving rise to monopolar ' 

spindles and causing mitotic arrest and induction of programmed cell death. KSP and 
related kinesins in other, non-human, organisms, bundle antiparallel microtubules and 
slide them relative to one another, thus forcing the two spindle poles apart. KSP may 
also mediate in anaphase B spindle elongation and focussing of microtubules at the 
15 spindle pole. 

Human KSP (also termed HsEgS) has been described (Blangy, et a1., 
CeU, 83:1159-^9 (1995); Whitehead, et al., Arthritis R^^ 
Galgio et al., J. Cell BioL, 135:339414 (1996); Bl^^ 
272:19418-24 (1997); Blangy, etal., Cell Motil Cytoste^^^ 

20 Whitehead and Rattner, J. Cell Sci., 111:2551-61 (1998); Kaiser, etal,,JBC 
274: 18925-31 (1999); GenBank accession numbers: X85137, NM004523 and 
U37426] , and a fragment of the KSP gene (TRIP5) has been described [Lee, et ah, 
Mol Endocrinol., 9:243-54 (1995); GenBank accession number L40372i. Xenopus 
KSP homdlogs (Eg5), as well as Drosophila K-LP61 F/KRP 13^ 

25 Certain quinazolinones have recently been described as being 

inhibitors of KSP (PCn* Publ. WO 0^30768, May 3, 2001). 

Mitotic kinesins are attractive targets for the discovery and 
development of novel mitotic chemotherapeutics. Accordingly, it is an object of the 
present invention to provide compounds, niethods and compositions useful in the 

30 inhibition of KSP, a mitotic kinesin. 

SUMMARY OF THE INVENTION 

The present invention relates to thienopyrimidinone coinpounds that 
are useful for treating cellular proliferative diseases, for treating disorders associated 
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with K^P kinesin activity, and for inhibiting KSP kinesin. The compounds of the 
invention may be illustrated by the Formula I: 



O 




DETAEJED DESdR^ 
S The compounds of this invention are useful in the inhibition of mitotic 

kinesiiiis and are illustrated by a compound of Fdimula I: 



O 




. or a pharmaceutically acceptable salt or stereoisomer thereof, wherein: 

10 one of W, Y and Z is S and the other two of W, Y and Z are CH; 

a is Oor 1; . 

bis Oor 1; 

mis 0, l,or2; 

15 nis 0to2; 

uis 2,3,4or5; 

Rl is selected from: 

1) H, 
20 2) Gi-Cioalkyl, 

3) aryl, 

4) C2-Clb alkenyl. 
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5) 
6) 



C2-C10 alkynyl, 
C1-C6 perfluoroalkyl, 



7) Ci-C6aralkyl, 

8) . C3-C8 cycloalkyl, and 
5 9) . heterocyclyl, 

said alkyl, aryl, aikenyl, aikynyl. cycloalkyl, aralkyl and heterocyclyl is qptiohally 
substituted witfi one or nnoresubstituents selected froniR^; . 



.R2 and R2' are independently selected from: 



10 


1) 


H, 




2) 


(C=0)apbCi-Cioalkyl, 




3) 


(C=0)aObaryl, 




4) 


(C=O)aObC2-Ci0 alkenyl. 




5) 


(C=O)aObC2-Ci0 aJl^yl, 


15 


6) 


CO2H, 




.7) 


C1-C6 perfluoroalkyl. 




8) 


(C=0)aObC3-C8 cycloalkyl. 




9) 


(C>O)a0bheterocyclyl, . 




10) 


SOzNR^RS.and 



20 11) S02Cl-Cioalkyl, 



said alkyl, aryl, alkenyl, aikynyl, cycloalkyl,- and heterocyclyl is optionally substituted 
with one ormore substituents selected from RS; or 

r2 and R2Vare conibined to fOTH -(CH2)u- wherein one of the cai^ 
25 optionally replaced by a moiety selected from O, S(0)in, -NC(0)-, and ^N(Rb)-, and 
wherein the ring formed when r2 and r2' are combined is optionally suNittitued widi 
one, two or three substituents selected from RS; 

R3 and R3' are independently selected from: '■ ' ■ . 

30. : I) 'h,-. • ' ■ 



2) (C=0)aObCi-Cio alkyl, 

3) . (C=0)aObaryl, 

4) (C=0)aObC2-Cio alkenyl. 

5) (C=0)aObC2-Cio aikynyl, 
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6) CO2H, 

7) C1-C6 peiiflubroalkyl, . 

8) (C=0)aObC3-C8 cycloalkyl, 

9) (b=p)aObheterocyclyl, 

5 10) S02NR7R8and 

11) SOiCi-Cioalkyl, 

said alky], aiyl, alkenyl^ alkynyl, cycloalkyl, and heterocycl^ is optionally substituted 
with one or more substituoits selected from r5; 

10 orR3 and r3' along with the nitrogen to which they are attached are combined to 
Q 

form ring . ^ which is a 5-12 membered nitrogen-containing heterocycle, which 
is optionally substituted with froin one to $ix groufKs and which optionally 
incojporates firom one to two additional heteroatoms, selected from O and S in the 
heterocycle ring; 



15 




R4 is independently selected from: 





1) 


(C=O)aObCi-Ci0 alkyl. 




2) 


(C=0)aObaryI. 




3) 


(C=O)aObG2-Cl0 alkenyl. 


20 


4) 


(C=0)aObC2-Cio alkynyl. 




5) 


CO2H, 




. 6) 


halo. 




7) 


OH. 




8) 


. ObCl-C6 perfluorpalkyl, 


25 


9) 


(C=P)aNR7R3, 




10) 


CN. 




M) 


(G=0)aObe3-C8 cycloalkyl. 




12) 


(C=0)aObheterocyclyl, 




13) 


SOzNR^RS.and 


30 


14) 


SOjCi-CiOJdkyl, 



said alkyl, aryU alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or more substituents selected from RS; 
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R5 



is: 





1) 


(C=0)aObCi-Cioallqri, 




2) 


(C=0)aObaiyl, 


5 


3) 


C2-C10 alkenyl, 




4) 


C2-C10 alkynyl, 




5) 


(C=0)aOb heteiocyclyl. 




6) 


CQ2H, 




If 




10 


8) 


GN. 




9) 


OH, 




10) 


ObCi-C6 perfluoipaikyl. 




11) 


Oa(C=0)bNR7R8, 




12) 


0x0, 




13) 


CHO, 




14) 


(N=0)R7R8or 



15) (<>0)aObC3-C8 cycloalkyl. 
said alkyl, aryl, alkeny]^ alkynyl, heterocyclyl, and cycloalkyl optionally substituted 
with one or more substituents selected ftpm R6; 
20' • . 
r6 is selected from: 

1) . (C=0)rOs(Ci-Cio)alkyl, wherein rands are independently 0 of i, 

2) Or(Ci-C3)perfluoroalkyl, wherein r is 0 or i, 

3) (Co-C6)alkylene-S(0)inRa, wherein misO, l, dr2, 
25 4) 0x0, 

' 5). OH. . 
■ ■. .6) •. halo. ■ 

I) CN. . ■ ' ■■ 

8) (C=O)rOs(C2-Ci0)alkenyl, 

30 9) (C=0)rOs(C2-Cio)alkynyl. 

10) (C=0)iOs(C3-C6)cycl6alkyl. 

II) (C=0),Os(Co-C6)alkylene-aryl, 

12) (C=0)iOs(Q)-C6)alkylene-heterocyclyl, 

13) (C=0)iOs(Cb-C6)alkylene-N(Rb)2, 
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C(0)Ra 

(Co-C6)alkyIene-CX)2R^ 
G(0)H. 

(Co-C6)aIkyIene-C(:^H, fflid 
C(0)N(Rb)2, 

said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is optionally substituted 
with up to.three substituents selected ftom Rb, OH, (Ci-C6)alkoxy, halogoi, CO2H, 
CN, 0(<>6)Ci-C6 allqri. 0x0, and N(Rb)2; 

10 R7 and R8 are independently selected from: 



1) 




2) 


(C=0)ObCl-Cio alkyl. 


3) 


(C=0)ObC3-C8 cycloalkyl. 


4) 


.(C=O)0baryl, ' 


5) 


{G=0)ObheteaTOcyclyl, 


6) 


Ci-Cio alkyl, 


7) 


aryl. 


8) 


C2-^I0 aikenyl. 


9) 


C2-C1O alkynyl. 


10) 


heterocyclyl, . 


il) 


C3-C8 cycloalkyl. 


12) 


SO^Ra.and 


13) 


(C=P)NRb2, 



said alkyl, cycloalkyl, aryl, heterocylyl, alkenyl, and alkynyl is optionally substituted 
25 with one or mote sujb^tituehts selected froniR^, or 

; R7 andRS can be taken together with the hitrogen to which they are attached to form 
a monocyclic or bicyclic heterocycle with 5-7 members in each ring and optionally 
containing, in addition to the nittogen, one or two additional heteroatoms selected 
30 from N, O and S, said nioriocylcic or bicyclic heterocycle optionally substituted with 
one or more substituents selected from r6; 

Ra is (CiTC6)alkyl, (G3-C6)cycloalkyl, aryl, or heterocyclyl; and 



14) 
15) 
16) 
17) 

5 18) 
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Rbis H,(Ci-C6)aikyl,aryl. heterocyclyl/(C3-C6)cycloalk^^ 
(C=0)Gi-C6 alkyl or S(0)2Ra 

A second embodiment of the ihventioh is a compound of Formula II, 
5 or a pharmabeuticaUy acceptable salt or sbieoisomertheimf,^ 




wherein R\ R^ R^R% R^ and n are de^^ 

A third embodiment of the invention is a compound of Formula HI, or 
10 a phannaceutically acceptable salt or stereoisomer thereof. 




III 

wherein R^R^ R^^R^ R^\ R^ and n 2ue deiRne^ 

A further embodiment of the present invention 
IS compound of Formula Ily or a phanhaceutically acceptable salt or stereoisomer; 

wherein: 

a is O or 1; 

20 bis Oor 1; 

m is 0, 1, or 2; 

nis 0to2; 
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Rl is selected from: 


1) 




• 2) 


Ci-Cio all^l. 


3) 


stryl 


4) 


Ci-Cg aralkyl. 


5) 


C3-CB cycloalkyl, and 


6) 


heterocyclyl. 



said alkyi, aryl, cycloalkyl, aralkyl and heterocyclyl is optionally substituted with 
10 one, two or three substituents selected from R5; 

R2 and R2* are independently selected from: 

•• •l). . H, . 
2) (C=0)aObCl-C 10 alkyl, 

15 3) (G=0)aObaryl, 

: 4) ■ : CO2H, • ■ •• 

5) C1-C6 perfluoroalkyl, 

6) (C=0)aObC3-C|5 cycloalkyl, and 

7) (C=0)aObheterocyclyl. 
20 said alkyl, aryl, cycloalkyl, and heterocyclyl is optionally substituted with one, two: or 

three substituents selected frohi RS; 

r3 and R3' are independently selected from: 



1) 


H. 


2) 


(C=O)aObGi-Ci0 alkyl. 


3) 


(C=0)aObaryl, 


4) 


(C=0)aObC2-Cio alkenyl, 


5) 


(C=O)aObC2-Gl0 alkynyl. 


6) 


CO2H, 


7) 


C1-C6 perfluoroalkyl. 


8) 


(C=0)aObC3-C8 cycloalkyl. 


9) 


<C=0)aObheterocyclyl, 


10) 


SO2NR7R8, and 


H) 


SO2C1-C10 alkyl. 
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said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heferocyclyl is optionally substituted 
with one, two or three substituents selected from R^; 

or R3 and R3* along with the nitrogen to which they are attached are combined to 

I • . • • ■ • ■ ■ ■ . 

•www • ■ . • 

5 form ring ^ which is a 5-12 membered nitrogen-containing heterocycle, which 
is optionally substituted with from one to three R^ groups and which optionally 
incoporates from one to two additional heteroatonis, selected firom N, O and S in the 
heterocycle ring; 

10 R4 is independentiy selected from: 



1) 


(C=0)aObGi-Cio alkyl. 


2) 


(C=0)abbaryl, 


3) 


CO2H. 


4) 


halo, 


5) 


OH, 


6) 


ObCi-C6 perfluoroalkyl, 


7) 


(C=0)aNR7R8, 


8) 


CN, 


9) 


(C=0)aObheterocycIyl, 


10) 


SO2NR7R8, and 


11) 


SO2C1-C10 alkyl, 



said alkyl , aryl, cycloalkyl, and heterocyclyl is optionally substituted with one, two 
or three substituents selected from R?; 

25 R5is: . 



1) 


(C=0)aObCi-Cio alkyl. 


2) 


(C=0)aObaryi, 


3) 


C2-C1O alkenyl. 


4) 


C2-C1O alkynyl. 


5) 


(C=0)aOb heterocyclyl. 


6) 


CO2H* 


7) 


halo. 
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8V 




yj 




10) 


OhCi-Cfi perfluoroalkyl. 


11) 


Pa(C=0)bNR7R8, 


12) 


oxo. 


13) 


CHO, 


14) 


(N=0)R7R8,or 


15) 


(C=0)aObC3-C8 cycloalkyl, 


said alkyi, ary], alkenyl, alkjoiyl, heterocyclyl, and cycloalkyl optionally substitute 


with one, two or three substituents selected from r6; 


r6 is selected from: 


1) 


(G=0)rOs(Ci-Cio)alkyl, wherein r sind s are independently 0 or 1, 


2) 


bf(Ci-C3)perfluoroalkyl, wherein r is 0 (Mr 1, 


3) 


oxo, 


4) 


'■.OH,; 


5) 


halo,.-. 


6) 


CN,. ■ . ■ • . 


7) 


(C2-Ci0)alkenyl, 


8) 


(C2-Cl0)alkynyl. 


9) 


(C=0)rOs(C3-C6)cycloalkyI, 


10) 


(C=0)rOs(Co-C6)alkylene-aryl. 


11) 


(C=0)rOs(Co-C6)alkylene-heterocyclyl, 


12) 


(C=O)rOs(C0-G6)alkylene-N(Rb)2, 


13) 


C(0)Ra 


14) 


(C0-C6)alkylene-CO2Ra, 


15) 


C(0)H, ' 


16) 


(Co-C6)alkylene-C02H, and 


17) 


C(0)N(Rb)2, 



30 said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is optionally substituted 
with up to three substituents selected from Rb OH, (Ci-G6)alkoxy, halogen, CO2H, 
CN, G(C=<))Ci-C6 alkyl. 0x0. and N(Rb)2; 



R7 and R8 are independently selected from: 
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1 \ 

1) 


TX 

H, 






3) 


(C=0)ObC3-C8 cycloalkyl. 








v*-^=^ J^bncterocyci yi. 


o) 


Ci-Cioalkyl, 


7) 


aryl. 


8) 


C2-C10 alkenyl, 


9) 


C2-C10 alkynyl, 


10) 


heterocyclyl. 


11) 


C3-C8 cycloalkyl. 


12) 


S02Ra,and 


13) 


(C=0)NRb2, 



said alkyl, cycloalkyl, aryl, heterocylyl, alkenyl, and alkynyl js optionally substituted 
15 with one, two or three substituents selected fix>m R6, or 

R7 and R8 can be taken together with the nitrogen to which they are attached to fonn 
a rtionocyciic or bicyclic heterocycle with 5-7 members in each ring and optionally 
containing^ in addition to the nitrogen, one or two additional heteroatoms selected 
20 from N, O and S, said monocylcic or bicyclic heterocycle optionally substituted with 
one, two or three substituents selected from R6; 

R^ is (Ci-C6)alkyl, (C3-C6)cycloalkyl, aryl, or heterocyclyl; and 

25 Rb is H, (Ci-C6)alkyl, aryl, heterocyclyl, (C3<:6)cycloalkyI, (G^))OCl.(^ 
(C=0)Ci-.C6 alkyl or S(0)2Ra. 

Another embodiment is the compound of the Formula n described 
immediately above, or a pharmaceutically acceptable salt or stereoisomer thereof, 
30 wherein R2' is defined as K 

And yet another embodiment is the compound of the Formula n 
described immediately above, or a pharmaceutically acceptable salt or stereoisomer 
thereof, wherein Rl is selected from: (Ci-C6)alkyl, aryl and benzyl, optionally 

substituted with one or more substituents selected from R5. 
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Another embodiment is the compound of the Fon^ 
inmiediately above, or a pharmaceutically acceptable salt or stereoisomer thereof, 
wherein R2 is selected from: (Cl-C6)alkyl; R2* is defined as H; Rl is selected from: 
(Cl-C6)aikyl» aryl and benzyl, optionally su^^^ 
5 selected from R5; 

. r3 is selected from: 



1) 


(C=O)aObei-Ci0 alkyl. 


2) 


(C=O)a0baryl, 


3) 


Ci-Cg peifluoroalkyl. 


4) 


(C=0)aObC3-C8 cycloalkyl. 


5) 


(C=0)aObheteroeyclyl, 


6) 


S62NR7R8,and 


7) 


SO2C1-C10 alkyl. 



15 said alkyl, aryl, cycloalkyl, and heterocyclyl is optionally substituted with one, two 
or three substituents selected from R5; and 

R3* is selected from: 

1) Ci-Cio alkyl, 

20 2) aryl, 

3) C3-C8 cycloalkyl, 

said alkyl, iEuyl and cycloalkyl is optionally substituted with one or two substituents . 
selected from: (C=0)aObCi-Cio alkyl, (C=0)aObaryl, (C=0)aOb heterocyclyl, 

wherein heterocyclyl is selected from pyrrolidinyl, piperidinyl, piperazinyl, N- , . 
25 methylpiperazinyl and morpholinyl, halo, OH, Oa(C=^^ 

A further embodiment of the present invention is illustrated by ai 
compound of Formula m, or a pharmaceutically acceptable salt or stereoisomer; 

30 wherein: 

Oorl; 
Oori; 
0,1, or2; 



a is 
bis 
m is 
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nis 0to2; 

is selected from: 
' . - ■ 1) H.- 
5 2) Ci-Cioalkyl, 

. ■ -3) : aryl, ' ■-.'l ' 

4) C1-C6 aralkyl, 

5) C3-C8 cycloalkyl, and 

6) heterocyclyl, 

10 said alkyl, aryl, cycloalkyl, aralkyl and heterocyclyl is optionally substituted witti - 
one, two or three substituents selected from R5; 

R2 and are independently selected from: 

■1). H, ■ ' 
15 2) (C=O)aObCi-Ci0 alkyl, 

3) (C=0)aObaryl, 

4) - CO2H, • 

5) Ci-Cis pafluoroalkyl, 

6) (C=0)aObC3-C8 cycloalkyl. and 
20 7) (C=0)aObheterocyclyl, 

said alkyl, aryl, cycloalkyl, and heterocyclyl is optionally substituted with one, two or 
three substituehts selected from R5; 

R3 and R3* are independently selected from: 



25 


1) 


H, 




2) 


(C=O)aObCi-Ci0 alkyl, 




3) 


(C=0)aObaryl, 




4) 


(C=O)aObC2-Ci0 alkenyl, 




5) 


(C=O)aObC2-Ci0 alkynyl. 


30 


6) 


GO2H, 




7) 


C1-C6 petfluoroalkyl, 




8). 


(C=O)a0bC3-C8 cycloalkyl, 




9) 


(C=0)aObheterocyclyl, 




10) 


SOzNR^RS.and 
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11) SOzCi-Cioalkyl, 

said alkyl, aryl, alkenyl, aikynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one/two or three ^ubstituents selected from R5; . 

5 or R3 and r3* along with the nitrogen to which they are attached are combined to 

■ . ■ ' r . ■ " ' • 

■l. ■•■ . ■ 



10 



15 



20 



25 




Q 

fonii ring ^ which is a 5-12 membered nitrogen-containing heterocycle, which 
is optionally substituted with from one to six groups and which optionally 
incoporates from one to two additional heteroatoins, selected from N, 6 and S in Uie 
heterocycle ring; 

R4 is indepe:iidently selected from: 



1) 


(C=0)aObCi-Cio alkyl. 


2) 


(C=0)aObafyl, 


3) 


CO2H, 


4) 


halo. 


5) 


OH, 


6) 


ObCi-C6 perfluoroalkyl, 


7) 


(C=0)aNR7R8, 


8) 


CN, 


9) 


(C=0)aObheterocyclyl, 


10) 


SO2NR7R8 and 


11) 


SO2C1-C10 alkyl. 



said alkyl, aryl, cycloalkyl, and heterocyclyl is optionally substituted with one, two or 
three substituents selected from R3; 



R5is: 

1) (C=0)aObCi-Cio alkyl, 

2) (C=0)aObaryl, 

3) C2-C10 alkenyl, 
30 4) C2-C10 aikynyl, 

5) (C=0)aOb heterocyclyl, 

6) CO2H, 
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7^ 
'/ 


h&lo, 


o) 


CN, 


9) 


OH, 


10) 


QbCi-C6 perfluoroalkyl, 


11) 


Oa(C=0)bNR7R8, 


12) 


oxo, 


13) 


CHO, 


14) 


(N=0)R7R8,or 


15) 


(C=0)aObC3-C8 cycloalkyi, 



10 said alkyl, aryl, alkenyl, alkynyl, heterocycly], and cycloalkyi optionally substituted 
with one, two or three substituents selected from R6; 

r6 is selected from: 

I) (C=0)rOs(Ci-Ci o)alkyl, wherein r and s are independently 0 or 1, 
15 2) Or(Ci-C3)perfluoroaIkyl, wherein r is 0 or 1, 

3) oxo, 

4) OH. 

5) halo, 
-6) :CN, 

20 7) (C2-Cio)alkenyl, 

8) (G2-Cio)alkynyl, 

9) (C=0)rOs(C3-C6)cycloalkyl, 

10) (C=0)iOs(Co-C6)alkylene-aryl, 

II) (C=0)iOs(Co-C6)aIkylene-heterocyclyl, 
25 12) (C=O)rOs(C0-C6)alkylene-N(Rb)2, 

13) C(Q)Ra 

14) (Co-C6)alkylene-C02Ra, 

'■ ' 15) C(0)H, 

16) (Co-C6)alkylene-C02H, and 
30 17) C(0)N(Rb)2, 

said alkyl, alkenyl, alkynyl, cycloalkyi, aryl, and heterocyclyl is optionally substituted 
with up to three substituents selected from Rb, OH, (Ci-C6)alkoxy, halogen, CO2H, 
CN, 0(C=0)Ci-C6 alkyl, 0x0, and N(Rb)2; 
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R7 arid R8 arc independently selected from: 



1 X- 

1) 


Hi 


2) 


(C=0)ObCi-Cio alkyl. 




\C=u^b^3*^8 cycioaikyi, 




CC=U)Ubaryl, . 




(C=0)Obheterocyclyl, 


6) 


Ci-Cio alkyl. 


7) 


aryl, 


8) 


C2-C10 alkenyl. 


9) 


C2-C10 alkynyl. 


10) 


heterocyclyl, 


11) 


C3-C8 cycioaikyi. 


12) 


S02Ra,and 


13) 


(C=0)NRb2, 



15 saidalkyl,cycloalkyl, aiyl,heterocyIyl; alkenyl, and alk^ 
with one, two or three substituents selected froni R^^ 

R^ aitd R8 can be taken together with the nitrogen to w 

a monocyclic or bicyclic heterocycle with 5-7 members in each ring and optionally 
20 containing, in addition to the nitrogen, one or two additional heteroatoms selected 
. from N, O and S, said monocylcic or bicyclic heterocycle optionally substituted with 
one, two or three siibstituerits selected from R6;' 

R^is (Gi-C6)alkyl (C3-e6)cycloalkyl, aryl, or heterocyclyl; and 
25 Rbis H,(Ci-C6)alkyl,ai7l, heterocyclyl, (C3-C6)cycl^^^ 
(C=0)Ci-C6 alkyl or S(0)2Ra 

Another embodiment is the compound of the Formula in described 
imhiediately above, or a pharmaceutically acceptable salt or stereoisomer thereof, 
; 30 wherein R2' is defined as H. 

And yet another embodiment is the compound of the Formula HI 

described immediately above, or a pharmaceutically acceptable salt or stereoisomer 
thereof, wherein Rl is selected from: (Ci-C6)alkyl, aryl and benzyl, optionally 

substituted with one or more substituents selected from R^. 



- 17- 
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Another embodiment is the compound of the Formula in described : 
immediiately above, or a pharmaceutically acceptable salt or stereoisomer thereof, 
wherein r2 is selected from: (Gi-C6)alkyl; is defined as H; Rl is selected from: 
(Ci-G6)alkyl, aryl and benzyU optionally substituted with one or more substituents 
5 selected from RS; 

R3 is selected from: 

1) (C=0)aObCi-Cioalkyl. 

2) (C=G)aObaryl, 

10 3) Ci-C6 peifluoroalkyl, 

4) (C=0)aObC3-C8 cycloalkyl, 

5) (C=0)aObheterocyclyI, 

6) S02NR7r8 and 

7) SO2C1-C10 alky], 

15 said alkyl, aryl, cycloalkyl, and heterocyclyl is optionally substituted with one, t>yo 
or three substituents selected from R5; and 

R3- is selected from: 

1) Ci-Cio alkyl, 

20 2) aryl, 

3) C3-C8 cycloalkyl, 

said alkyl , aryl and cycloalkyl is optional! y substituted with one or two substituents 
selected from: (C=0)aObCi<:io alkyl, (C==d)aObaryl, (C=0)aOb heterocyclyl, 

wherein heterocyclyl is selected from pyrrolidinyl, piperidinyl, piperazinyl, N- 
25 methylpiperazihyl and moipholinyl, halo, OH, Oa(C==0)bNR7R8. 

Spedfic example of the compounds of the instant invention inclucte: 

N-[l-(3-Benzyl-4H>xo-3,4-dihydrothieno[3,2-d]pyrimidin-2-yl)propyl]-^^ 
30 t2-(dimethylamino)ethyl]benzamide 

N-[l-(3-benzyl-5,6'Kiibromo-4-oxo-3,4-dihydrothieno(2i,3-dlpyrimid^ 
• 4-bromp-N-[2-(dimethylamino)ethyl]benzamide 
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N-[i-<3-benzyi-6-hn)mo^-bxo-3,4-dihyd^ 
bromo-N-[2-(dimethylamino)ethyllben2aira 

N-[l-(3-ben2yl-4^oxo-3,4^hydrothieno[23-d]pyri 
5 (diniethyIamino)ethyl]benzarDide 



Nr[l-(3-benzyl-4-6xo-3,4-dihydrothienb[23Hllpyrim 
methoxyethyObenzamide 

10 N-[l-(3-benzyl-4-oxo-3,4-dihydrothierio[23Kllpynniidin 
(niethylainino)ethyl]benzairide 



N-[l-(3-benzyI-4-oxc)-3,4-dihydrothieno[23-d]pyrimidin-2-yl)propyl]-4-brom^ 
hydroxyethyl)benzamide 

15 • 

NK2-aminoethyl)-N-[l-(3-benzyl-4-^^^ 
yOpropylH-broniobenzamide 

ediyl N-[ l-<3-ben2yl-4-oxo-3,4-dihydrothicno[2^ 
20 bromobenzoyl>beta-alaninate 



N-[l-p-benzyl*4-pxo-3,4Kiihydrothieno[2,3-dlpyrimidin-2-^^ 
broxnobenzoyI>betH-alanine 
N-[ l-(3-benzylT4-pxo-3,4-dihydrothierio[2,3Hl]pyri 
25 (<|imethylaifnino)pn)pyl]benzamide 



N-(3^aminopropyl)-N-[l-(3^benzyI-4-oxo-3,4-dihydro-thienb 
yOpropylH-bromobenzaniide 

30 N-(3-aminopropyI)-N-[l-(3-benzyl-4TOxo-3,4-dihydrothieno[2 
yl)propyIH-fluorobenzamide 



N-(3-aminopropyl)-N-[lK3-benzyl-4-oxo-3,4-dihydrothieno[23-d]pyri 
yl)propyll-4-chlorobenzamide 
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N-(2-aminoethyl)-N-[l-(3-ben2yl-4<)XO-3^ 
yOpropylM-'fluorobehzamide 

5 N-[l-(3-benzyl-4-ox6-3,4-dihydrothieno[23-d]pyriira 
bromo-N-[2-((UmethyIamino>ethyl]benza^ 

N-[l-(3-benzyI-4-oxo-3,4-dihydrothieno[2,3-d]pyrimidin-^^^^ 
[2-(dimethylaimno)ethyl]-4-methylbenzamide 

N-(2-aminoethyI)-N-[l-(3-benzyl-4-oxo-3,4-dihydrothienoj[2,3-d]p 
yl)propyl]-4-chlorobenzamide 

3-benzyl-2-( 1- { (4-bromobenzyl)[2-(dimethylamino)ethyllainino } pr6pyl)thieno[2,3- 
15 rf]pyrimidin-4(3//)-one 

3-benzyI-2-(l-{(4-bromobenzyI)[2-(methylamino)ethyl]amino}prop 
d]pyrimidih-4(3I^-bne 

20 2-{l-[(3-aminopropyl)(4-bromobenzyl)aminp]pix>pyl}-3-benzyI^ 
d]pyriinidin-4(3H)-one 

3-benzyl-2-(l-{(4-chlorobenzyl)[2-(dimethylamino)ethyI]am 
d]pyriTnidm-4(3H)K)ne 

is 

3-benzyl-2- { l-[[2-(dimethylamirio)ethyl](4-fluorote^ } thieno[2,3- 

d]pyriniidin-4(3H)-one 

3-benzyl-2-(l-{(3,4-diflu6iX)benzyI)[2- 
30 (dimethylamino)ethyl]amind}propyl)thienoi23-d]pyrimidin : 

3-benzyl-2-(l-{(2,4-difluorobenzyl)[2- 

(dimethyIainino)ethyl]amino } propyl)thieno[2,3-d]pyrimidin-4(3H)-one 
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2-{ i-((2-amirioethyl)(4-fluorobenzyl)amirio3p^^ 
4(3H)^ne 

2- { l-((2-aininoethyl)(4-chlorobenzyl)amino]p }-3-benzylthieno[2,3-d]pyriinidin- 
5 4(3H)-oiie 

3- benzyl-2-{ l-[[2-(dimethyIainino)ethyll(4-methylbenzyl)aniino]propyI }thieno[23- 
d]pyrimidin-4(3H)-one 

10 3-benzyl«2-(l-{[2-(dimethylamino)ethyl][(2-methylpyrimidin 
yl)methyl]anuno}propyl)thieno[23-d]pyrimidin'4^ 

3-benzyl-2-(l-{[(6-chloropyridin-3-yl)methyl]i2- 
(dimethylamino)ethyllamino}propyl)thieno[23-d]pyrimi 

3-behzyl-2-(l-{[2-(methylamino)ethyl][(2-methyl^^ 
yi)methyl]amino}propyl)thienoP3-d]pyri 

3-benzyl-2r(l-{(4-bn)mobenzyl)[2-(dimethylarnino 
20 d]pyrimidin-4(3H)-one 

3-benzyl-2<i-{(4-bromobcnzyI)[(2<limethylnitioryl)eth 
d]pynmidin-4(3H)^ne 

25 N-[l-(3-benzyl-4-oxo-3,4-dihydrothieno[23^1pyriniidin-2-yl)propyl]-4-^^^ 
(dimethylnitroryl)propyl]-benMmide 

3-benzyl-2^(l-{(4<hlorobenzyl)[(2-(dimethyi-nitroryI)ethyl]am 
[2,3-^flpyrimidin-4(3H)-one 

3-benzyl-2-(l-{(4-fluorobenzyl)[(2-(dimethyl-nitroryl)ethyl]ami 
thieno[2,3-rflp)^niidin-4(3H)-one 
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3-benzyl^2-(l-{(4-methylbenzyl)[(2-(dime%l-nitrory^ 
thieno[2>£qpyrimidin-4(3H)-one 

3-benzyl-2-(l-{(3,4K!ifluoiobenzyI)((2-(dimethyl-nitio 
5 thieno[23-4]pyrimidin-4(3H)-pne . 

3-benzyl-2-(l-{(6-chloro-pyridin-3-yl)methyl[(2-(dii^^^ 
prppyI)thieno[2,3-d]pyrimidin-4(3H)-one 

) 3-benzyl-2-(l-{(2-(dimethylnitroryl)ethyl][(2-me%^ 
yI)niethyl]aimno}propyl)thieno-[23*d]pyriim^^ 

N-[l-(3-benzyl-4-pxcH3,4-dihydrothieno[2,3-d]pyrimidin-2-yl)^^^ 
bromo-N-[2H[dimethylnitn)ryl)-ethylJbenzam - - . 

N-[l-(3-benzyl-4-oxo-3»4-dihydrothieno[23-d]pyrimidin-2-yI)-2^met^^^^ 
[2-(dimediylnitroi7l)ethyl]-4-methylbenzarnide 

and the pharmaceiitically acceptable salts and optical isomers thereof: ! 

Other specific exaniples of the conipounds of the instant invention 

include: 

N-(2-aitiinoethyI)-N-(l -(3-benzyl-4-oxo-3,4-dihydroth^ 
. yl)propyl]-4-chlorobenzamide HCl salt 

2-{l-[(3-2mMhopropyl)(4-bromobenzyl)aniino]propyl}-3-benzylthien^ 
d]pyriniidin-4(3H)-oneTFA salt 

2-{ l-[(2-anunoethyl)(4-fluorobenzyl)aniinolpropyl }-3-benzylthieno[2,3-d)pyriniidin 
► 4(3H)-onebis-HClsalt 

2- { 1 -[(2-aniinoethy l)(4-chlorobenzyl)amino]propyl } -3-benzylthieno[2,3-d]pyrimidin 
4(3H)-one bis-HCl salt 
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3-berizylr2-(l-{ [2-(methylamiino)^^ 
yl)methyl]amino}propyl)thieno[23-d]pyriiiiidin-4(3^ 

3-beh2yl-2-(l-{(3,4-difluorobenzyl)[(2-(dimeA 
5 thieno[2,3-d]pyrimidin-4^[3H)-^^^ 

3-benzyl-2-(l-{(6-chloro-pyridin-3-yl)methyl[^^^ 
propyl)Aieno(23-<qpyriinidin-4<3H)-OT^ 

3-benzyl-2-(l-{[2-(dimethylnitroiyl)ethyi][(2-methyIpyri 
yl)meAyl]amino}propyl)thieno^(2i3-d]pyrimidi TFA salt. 

The compounds of the present invention may have asymmetric centers, 
chiral axes, and chiral planes (as described in: E.L. Eliel and S.H, Wilen, 
Stereochemistry of Carbon Compounds, John Wiley & SonSj New York, 1994, pages 
1 119-1 190), and occur as racemates^ 

diasterebmei^, with all possible isomers and mixtures thereof, including optical 
isomers, being included in the present invention. In addition, the compounds 
disclosed herein may exist as tautomers and both tautomeric fomis are intended to be 
encompassed by the scope of the invention, even though only one tautomeric 
structure is depicted. For example, any claim to compound A below is understood to 
include tautomeric structure B, and vice versa^ as well as mixtures thereof. 




When any variable (e.g. R4, r5, r6^ etc.) occurs more than one time in 
any constituent, its defmition on each occurrence is independent at every other 
occurrence. Also, combinations of substituents and variables are permissible only if 
such combinations result in stable compounds. Lines drawn into the ring systems 
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from substituepts indicate that the indicated bond may be attached to aiiy of the 
substitutable ring atoms. 

It is undemood that substituents and substitution patt|^ 
compounds of the instant invention can be selected by on6 of ordiniaiiy skill in the art 

5 to provide compounds that are chemically stable and that c^ be readily synthesized 
by techniques known in the art, as well as those methods set forth below, froiH readily 
available starting materials, If a substituent is| itself substituted with more than one 
group, it is understood that these multiple groups may be on the same carbon or on 
different carbons, so long as a stable structure results. The phrase "optionally 

IQ substituted with one or more substituents" should be taken to be equivalent to the 
phrase "optionally substituted with at least one substituent'- and in a further 
embodiment will have from zero to three substituents. 

The word *W' in the claims should be construecl in accordiance with its 
logical operator definition as encompassing a single listed element as well as any 

15 combination of listed elements. For example, the phrase **or a pharmaceutically 

acceptable salt or stereoisomer thereof represents a or a pharmaceuticially acceptable 
salt of the compound described, a stereoisomer of the compound described and a 
pharmaceutically acceptable salt of the stereoisomer of the compound described. 
As used herein, "alkyl" is intended to include botih b^ 

20 straig;ht-<:hain saturated aliphatic hydrocarbon groups having the specified nuniber of 
carbon atoms. For example, Ci-Cio, as in "Ci-Cio alkyl" is defined to include 

groups having 1 , 2, 3, 4, 5, 6, 7, 8, 9 or 10 carbons in a linear or branched 
arrangernent. For example, *'Cl-ClO alkyl" specifically includes methyl, ethyl, n- 

propyl, i-propyl, n-butyl, r-butyl, i-butyl, pentyl, hexyl, heptyl/octyl, rionyl, dccyl, 
25 and so on. The term "cycloalkyl" means a monocyclic saturated aliphatic ' 

hydrocarbon group having the specified number of carbon atoms. For example, 

"cycloalkyr* includes cyclopropyl, methyl-cyclopropyl, 2,2-dimethyl-cyclobutyl, 2^ 

ethyl-cyclopentyl, cyclohexyl, and so on. 

"Alkoxy" represents either a cyclic or non-cyclic alkyl group of 
30 indicated number of carbon atoms auached through an oxygen bridge. "Alkoxy" 

therefore encompasses the definitions of alkyl and cycloalkyl above. 

If no number of carbon atoms is specified, the term "alkehyl" refers to 

a non-aromatic hydrocarbon radical, straight, branched or cyclic, containing from 2 to 

10 carbon atoms and at least one carbon to carbon d[ouble bond. In other 

-24- 
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embodiments, one carbon to carbon double bond is present, and up to four non- 
aromatic carbon-carbon double bonds may be present. Thus, "C2-C6 alkenyl" means 

an alkenyl radical having from 2 to 6 carbon atoms. Alkenyl groups include ethenyl, 
propenyl, butenyl, 2*methylbutenyl and cycIohexehyL TTie straight, branched or 
S cyclic poridon of the alkenyl group may contain double bonds and may be substituted 
if a substituted alkenyl group is indicated. 

The term *'alkyny^^refer5 to a hydrbcaibon radical strai^^^ 
or cyclic, containing from 2 to 10 carbon atoms and at least one carbon to carbon 
triple bond Up to three carbon-carbon triple bonds may be present Thus, "C2-C6 

Id alkynyl" means an alkynyl radical having from 2 to 6 carbon atoms. Alkynyl groups 
include ethynyl, propynyl, butynyl, 3-methylbutynyl arid so on. The straight, 
branched or cyclic portion of the alkynyl group may contain triple bonds and may be 
$ubstituted if a substituted alkynyl group is indicated. 

In certaiii instances, substituents may be defined with a range of 

15 carbons that includes zeix>, such as (Co^C6)alkyIene-aryL If aryl is taken to be 
phenyl, this defimtion would include phen 
dH(CH3)CH2CH(GlH3)^^^ 

As used herein, "aryl" and the "ar" in "aralkyl" intended to mean any 
stable monocyclic or bicyclic catbon ring of up to 7 ^itoms in each ring, wherein at 
20 least one ring is aromatic. Examples of such aryl elements include phenyl, naphthyl, 
tetrahydrbnaphthyl, indanyl aind biphenyl. In cases where the aryl substituent is 
bicyclic and one ring is non-aromatic, it is understood that attachment is yia the 
aromatic ring. 

The term heteroaryl, as used herein, represents a stable monocyclic or 
25 bicyclic ring of up to 7 atoms in each ring, wherein at least one ring is aromatic and 
contains from 1 to 4 heteroatoms selected from the group consisting of O, N and S. 
Heteroaryl groups within the scope of this definition include but are not limited to: 
acridinyl, carbazolyl, cinnolinyl, quinoxalinyi, pyrrazolyl, indolyl, benzotriazolyl, 
furanyl, thienyl, benzothienyl, benzofuranyl, quinolinyl, isoquinolinyl, oxazolyl, 
30 Jsoxazolyl, indolyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, 

tetrahydroquinoline. As with the definition of heterocycle below, "heteroaryl" is also 
understood to include the N-oxide derivative of any nitrogen-containing heteroaryl. 
In cas^ where the heteroaryl substituent is bicyclic and one ring is non-aromatic or 



-25- 



wo 03/050064 



PCTAJS02/38417 



contains no heteroatoiiis, it is understood that attachment is via thi^ arpmatid ring or 
via the het^oatom containing ring, respectively. 

The term "heterocycle" or "heterocyclyr as used herein is intended to 
mean a 5- to 10-membered aronmtic or nonaromatic heterocycle icbntaining £rom 1 to 
5 4 heterpatoms selected firom the group consisting of O, N and S» aiid includes bicyclic 
groups- "Heterpcyclyl" therefore includes the above mentioned heteroaryls, as well 
as dihydro and tetrathydro analogs thereof Further exarnples of "heterocyciyl" 
include, but are not limited to the following: benzoimidazolylV berizofuranyi, 
benzofurazanyl, benzopyrazolyl, benzotriazolyl, benzothiophenyl, benzoxazolyl, 
10 carbazolyl, carbolinyl, cinndlinyl, fiirany], imidazolyl, indolinyl, indolyl, iiidolazinyl, 
indazolyl, isobenzofiiranyl, isdindolyU isoquinolyl, isothiazolyl, isoxazolyl, 
naphthpyridinyl, oxadiazolyl, oxazolyl, oxazoline, isoxazolihe, oxetanyl, pyranyl, 
pyrazinyl, pyrazolyl, pyridazinyl, pyridopyridinyl, pyridazinyl, pyridyl, pyrimidyl, 
pyrn)lyl, quinazolinyl, quinolyl, quinoxalinyl, tetrahydiDp>Tanyl,^ 
tetrazolopyridyl, thiadiazolyl, thiazolyl, thienyl, triazolyl, azetidinyl, 1,4-dioxanyl, 
hexahydroa^pinyl, piperazinyl, piperidinyl, pyridin-2-onyl, pyrrolidinyl, 
morpholinyl, thiomorpholinyl, dihydrobenzoimidazolyl, dihydrobehz^ 
dihydrobenzothiophenyl, dihydrobenzoxazolyl, dihydrofuranyl, dihydroimidazolyl, 
dihydroihidolyUdihydroisooxazoIyl/dihydroisothiaro 
dihydrooxazolyl, dihydropyrazinyl, dihydropyrazolyl, dihydrop)^ 
dihydropyrimidinyl, dihydropyrrolyl, dihydroquinolinyl, dihydrotetrazolyl, 
dihydrothiadiazolyl, dihydrothiazolyl, dihydrothienyl/ dihydrotriazolyl, 
dihydroazetidinyl, methylenedioxybenzoyl, tietrahydrofuranyl, and tetrahydrothienyU 
and N-oxides thereof Attachment of a hetetpcyclyl substituent can occur via a 
carbon atom or via a heteroatom^ 

In a further embodiment, heterocycle is selected from 2-azepinone, 
benzimidazolyl, 2-diazapinone, imidazolyl, 2-imidazolidinone, indolyl, isoquinolinyl, 
morpholinyl, piperidyl, piperazinyl, pyridyl, pyrrolidinyl, 2-piperidinone, 2- 
pyrimidinone, 2-pyrollidinone, quinoliny], tetrahydrpfuryl, tetrahydroisoquinolinyl, 
andthienyl. 

As appreciated by those of skill in the art, "halo" or "halogen'- as used 
herein is intended to include chloro, fluoro, bromo and iodo. 

ITie alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl and 
heterocyclyl substituents may be unsubstituted orunsubstituted, unless specifically 
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defined Qtherwise. For example, a (Ci-C6)alkyl may be substituted with one, two or 
three substituehts selected from OH, oxp, halogen, alkoxy, dialkylaniino, or 
heterocyclyl, such as morpholinyl, piperidinyl, and so on. In this case, if one 
substitiient is oxo and the other is OH, the following are included in the definition: 
.C=0)CH2ai(OH)CH3. KC=<))OH,^-^^ 

Ilie moiety represented by the following structure 

O • 




includes the following: 




S - 




I 

I 




Q 

10 Examples of the group include, but are not limited, to the 

following, keeping in mind that the heterocycle Q is optionally substituted with one, 
two or three substituents chosen from R5: 



^NH ^ — ^ 



P |-N N-H 
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•nAAAA. 



^ IS j 



In a further embodiment, the group^^^^ is selected from the 
following, keeping in mind that the heterocycle Q is optionally substituted with one, 
. two or three substituents chosen from r3: 

5 When r2 and r2* are combined to form -(CH2)u-» cyclic moieties are 

fomied. Examples of such cyclic moieties include, but aiie not liniited to: 





10 



15 



In addition, such cyclic moieties rnay optionally include a 
heteroatdnri(s). Examples of such heteroatom^ontaining cyclic moieties include, but. 
aiie not limited to: 






in certain instances, R7 and RS are defined such that they can be takeii 
together with the nitrogen to which they are attached to form a monocyclic or bicyclic 
heterocycle with S-7 members in each ring and optionally containing, in addition to 
the nitrogen, one or two additional heteroatonis selected frorii N, O and S, said 
heterocycle optionally substituted with one or more substituents selected from R6a. 
Examples of the heterocycles that can thus be formed include, but are not limits to 
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the following, keeping in mind that the heterocycle is optioniailly substituted with one 
or moxt (and preferably one, two or three) substituents chosen from R6: 




5 In another aspect, Rl is selected ftpm: H, (Ci-C6)aikyi, aryl and (Ci- 

C(S) aralkyi, optionally substituted with one or mote substituents selected from R^. In 

a fuither aspect, Rl is benzyl, optionally substituted with one to three substituents 
selected from R5. 

In another aspect, R2 is selected fidm: (Ci-p6)alkyl, aryl and aryl(Ci- 
10 C0)aikyL In a further aspect, R2 is C2-G6-aIkyl. 

In another aspect, the definition of R2' is Hi 

In a further aspect, R2 is selected from: H, (Ci-C6)alkyl and hilp. 

In a further aspect, R4 is selected from: (Ci-C6)alky^ 

In another aspect, n is 0. 
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In an embodiment, :RS is defined.as halo, Ci-Cg al 
alkylene NR7r8, (C=p)aCo-C6 alkylene-T, (wherein T is H. OH, CO2H, or OC1-C6 
aikyl), SO2NH2, Ci-de alkyleneNR7R8 or OC0-C6 alkylene-hefcrocyclyl, optionally 
substituted with one to three substituents selected 
5 (C=0)NR7r8, or OC1-C3 alkyIene.(C=0)NR7R8. ih afurther embodiment, R5 is 
halo, Ci<:6 alkyl or C1HC3 aIkyleheNR7R8. 

Included in the instant invention is the free form of compounds of 
Formula i, as well as the pharmaceutically acceptable salts and stereoisomers thmiof. 
Some of the specific compounds exemplified herein are the protonated salts of amine 

10 compounds. The term "free form" refers to the amine compounds in non-salt form. 
The encompassed pharmaceutically acceptable salts not only include the salts 
exemplified for the specific compounds described herein, but also all the typical 
pharmaceutically acceptable salts of the free form of compounds of Formula I. The 
free form of the specific salt compounds described may be isojated using techniques 

15 known in the art. For example, the free form may be regenerated by treating the salt 
with a suitable dilute aqueous base solution such as dilute aqueous NaOH, potassium 
carbonate, ammonia and $odium bicarbonate. The free forms may differ from their 
; respective salt forms somewhat in certain physical properties, such as solubility in . 
polar solvents, but the acid and base salts are otherwise pharmaceutically equivalent 

20 to their respective free forms for purposes of th^ 

The pharmaceutically acceptable salts of the instant compounds can be 
synthesized from the compounds of this invention which contain a basic or acidic 
moiety by conventional cheinical methods. Generally, the salte of the basic 
compounds are prepared either by ion exchange chromatography or by reacti 

25 free base with stoichiometric ariiounts or with an excess of the desired salt-forming 
inorganic or organic acid in a suitable solvent or various combinations of solvents. 
Similarly, the salts of the acidic compounds are formed by reactions with the 
. appropriate inorganic or organic base. 

Thus, pharmaceutically acceptable salts of the compounds of this 

30 invention include the conventional non-toxic salts of the compounds of this invention 
as formed by reacting a basic instant compound with an inorganic or organic acid. 
For example, conventional non-toxic salts include those derived from inorganic acids 
such as hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric, nitric and the like, 
as well as salts prepared from organic acids such as acetic, propionic, succinic. 
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glycolic. Stearic, lactic, malic, tartaric, citric, ascbrbic, pamoic^ maleic, 
hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, sulfanilic,.2-acetoxyT 
benzoic, fumaric, toluehesuifonic, methanesulfonic, ethane disulfonic, oxalic, 
isethionic, trifluoroacetic and the like. 
5 When the compound of the present invention is acicfic.suite^^ 

"pharmaceutically acceptable salts" refers to salts prepared fonn phannaceutically 
acceptable non-toxic bases including inorganic bases and organic bases. Salts derived 
from inorganic bases include aluminum, ainmonium, calcium, cop^r* ferric, ferrbus, 
lithium, magnesium, manganic salts, manganous, potassium, sodium, zinc and the 

.10 like. In an embodiment, are the ammonium, calcium, magnesium, potas^iuiii arid '' - 
sodium salts. Salts derived from pharmaceutical! y acceptable organic non-toxic bases 
include salts of primary, secondary and tertiary amines, substituted amines including 
naturally occurring substituted amines, cyclic amines and basic ion exchange resins, 
such as arginine, betaine caffeine, choline, N,N*-dibenzylethylenediiaminei 

15 diethylamin, 2-diethylaniinoethanol, i-Klimethylaniinoethanol, ethanp 

ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine,/ 
histidine, hydrabamine, isopropylamine, lysine, methylglucamine, moipholine, . 
piperazine, piperidihe, polyamine resins, procaine, purines, theobromine, 
triethylamine, uimethylamine tripropylamih 

20 The preparation of the phamiaceutically acceptable salts described 

above and other typical pharmaceutically acceptable salts is more fully described by 
Berg a/., "Phaimaceutical Salts," /. Phamu ScL, 1977:66:1-19. 

It will also be noted that the compounds of the present invention aie 
potentially internal salts or zwitterions, since under physiological conditions a 

25 deprotonated acidic moiety in the compound, such as a carboxyl group, may be 
anionic, and this electronic charge might then be balanced off internally against the 
cationic charge of a protonated or alkylated basic moiety, such as a quaternary 
nitrogen atom. 

Abbreviations used in the description of the chemistry and in the 
30 Examples that follow are: 

Boc t-Butoxycarbonyl; 
DCE dicloroethane 
DMF Dimethylformamide; 
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l-(3-dimethylamindpropyI)0-^thylH:arbodiimide-^ 
Triethylamine; . 

Ethylacetate; 

High-performance liquid chromatography; 
potassium hydroxide 
benzotriazole-l-yl-oxy-trispyrrolidino; 
Triethylamine 
Trifluoroacetic acid; 
Tetrahydrofurah. 

the compounds of this invention may be prepared by employing 
reactions as shown in the following schemes, in addition to other standard 
manipulations that are known in the literature or exemplified in the experimental 
procedures. The illustrative schemes below, therefore, are not limited by the 
. 15 compounds listed or by any particular substittients employed for illustrative purposes. 
Substituent numbering as shown in the schemes does not necessarily correlate to that 
used in the claims and often, for clarity, a single substituent is shown attached to the 
compound where multiple substiiuents are allowed under the definitions of Formula ! 
hereinabove. 

20 

SCHEMES 

As shown in Scheme A, the 2-bromomethylthienoi3,2-d]pyrimidin 
reagbnt A-5 can be synthesized starting with a suitably subs^^ A 
25 variety of suitably substituted amines can then be used to displace the bromide, 
. . providing the instant compound A-6, which can then be further N-alkylated, 

Scheme B illustrates the synthetic route for the preparation of the 
regipisomeric thieno[2,3^d]pyrimidine instant compounds B-6 and B-7. 

As shown in Scheme C direct bromination of the intermediate C-1 
30 lacking a substituent on the thieno ring results in polybrominated intermediatiate C-2 
and C-3. The 6-bromo intermediate may be reacted as described above to incorporate 
the amine moiety and the bromine then removed by hydrogenation to give the instant 
compound D-2, as shown in Scheme D. Alternatively, intermedate D-1 may undergo 
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a coupling reaction with a suitable boronic. acid to provide the substituted iiistant 
compound E-i, as shown in Scheme E. 

Scheme F illustrates the syntheses of esters and amides from 

intermediate. 

S Scheme G illustrates an alteniative synthetic route for the p^^ 

of the thieno[2,3-d]pyrinudine intermediates G-r2. 
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SCHEME C . 
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SCHEMES 
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SCHEME F 
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SCHEME G 




reflux G-2 
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SCHEMER 

H 




Utilities 



5 The compounds of the inventioh find use in a variety of applications. 

As will be appreciated .by those in the art, mitosis may be altered in a variety of ways; 
that is, one can affect mitosis either by increasing or decreasing the activity of a 
component in the mitotic pathway. Stated differently^ mitosis niay be affected (e.g., 
disrupted) by disturbing equilibrium, either by inhibiting or activating certain 

10 component^. Similar approaches may be used to alter meiosis. 

In a further embodiment, the compounds of the in ventipri are used t 
modulate mitotic spindle formation, thus causing prolonged cell cycle arrest in 
mitosis. By " modulate" herein is meant altering mitotic spindle formation, including 
increasing and decreasing spindle formation. By "mitotic spindle formation" herein is 

15 meant organization of microtubules into bipolar structures by mitotic kinesins. By 
"mitotic spindle dysfuiiction" here^in is ineant mitotic arrest and monopolar spindle 
formation. 

The compounds of the invention are useful to bind to and/or modulate 
the activity of a mitotic kinesin. In a further embodiment, the mitotic kinesin is a 
20 rhember of the bimC subfamily of mitotic kinesins (as described in U.S. Patent No. 
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6,284,480, column 5). In another aspect, the mitotic kinesin is human KSP, although 
the activity of mitotic kinesins from other brganisnis may also be modulated by the 
compounds of the present invention. In this context, modulate means either 
increasing or decreiasing spindle pole separation, causing malformation, i.e., splaying, 
5 of initotic spindle poles, or otherwise causing morphological perturbation of the 
ihitotic spindle. Also included within the definition of KSP for these purposes are 
variants and/or fragments of KSP, See PCX Publ. WO 01/3 1335: "Methods of 
Screening for Modulators of Cell Proliferation and Methods of Diagnosing Cell 
Prpliferation States;**, filed Oct 27, 1999, hereby incorporated by reference in its 

10 entirety: In addition, other initotic kinesins may be inhibited by the compounds of the 
present invention. 

The compounds of the iiivention are used to treat cellular p 
diseases. Disease states which can be treated by the methods and compositions 
provided herein include, but are not limited to, cancer (further discussed below), 

15 autoinimune disease, arthritis, graft rejection, inflanimatory bowel disease, 
; proliferation induced after medical procedures, including, but not limited to, surgery, 
angioplasty, and the like. It is appreciated that in some cases the cells may not be in a 
hyper or hypo, proliferation state (abnormal state) and still require treatment. For 
example, during wound healing, the cells may be proliferating "normally", but 

20 proliferation enhaincement may be desired. Similarly, as discussed above, in the 

agriculture arena, cells may be in a **ndnnal" state, but proliferation modulation may 
be desired to enhance a crop by directiy enhancing growth of a crop, or by inhibiting 
the growth of a plant or organism which adversely affects the crop. Thus, in one 
embodiment, the invention herein includes application to cells or individuals afflicted 

25 or impending affliction with any one of these disorders or states. 

llie compounds, conipositions and methods provided herein are 
particularly deemed useful for the treatment of cancer including solid tumors such as 
skin, breast, brain, cervical carcinomas, testicular carcinohias, etc. More particularly, 
cancers that may be treated by the compounds, compositions and methods of the 

30 invention include, but are not limited to: Cardiac : isarcoma (angiosarcoma, 

fibrosarcoma, rhabdomyosarcoma, liposarcpma), myxoma, rhabdomyoma, fibroma, 
lipoma and teratoma; Lung: bronchogenic carcinoma (squamous cell, undifferentiated 
small cell, undifferentiated large cell, adenocarcinoma), alveolar (bronchiolar) 
carcinoma, bronchial adenoma, sarcoma, lymphoma, chondromatous hamartoma, . 
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mesothelioma; Giastiiointestinal : esophagus (squamous cell carcinoma,, 
adenocarcinoma, leiomyosarcoma, lymphoma), stoniach (carcinoma; l^phoma, 
leiomyosarcoma), pancreas (ductal adenocarcinoma, insulinoma, jgliicagohoma, 
gastrinoma, carcinoid tumors, vipoma), small bowel (adenocarcinoma, lymphoma, 
5 carcinoid tumors, Ksurposils sarcoma, leiomyoma, hei^ . 
neurofibroma, fibroma), large bowelXadenocardno]^ 

adenoma, hamartoma, leiomyoma); Genitourinary tract : kidney (adenocarcinoma, 
Wilm's tumor [nephroblastoma], lymphoma, leukemia), bladder and u^^ 
(squamous cell carcinoma, transitional cell carcinoma, adenocarcinoma), prostate 

10 (adenocarcinoma, sarcoma), testis (seminoma, teratoma, embryonal carcino^ 
teratocarcinoma, choriocarcinoma, sarcoma, interstitial cell carcinoma, fibronia, 
fibroadenoma, adenomatoid tumors, lipoma); Liver : hepatoma (hepatocellular 
carcinoma), cholan^ocarcinoma, hepatoblastoma, angiosarcorna, hepatocellular 
adenoma, hemangioma; Bone : osteogenic sarcoma (osteosarcoma), fibrosarcoma, 

15 malignant fibrous histiocytoma, chondrosarcoma, Ewing*s S£urcoma, malign 

lymphoma (reticulum cell sarcoma), multiple myeloma, malignant giant cell tumpr 
chordoma; bsteochronfroma (osteocartilaginous exostoses)/benign chondr^ 
chondroblastoma, chbndromyxofibroma, osteoid osteoma and giant cell tumors; . 
Nervous system : skull (osteoma, hemangioma, granuloma, xanthoma: osteitis 

20 deformans), meninges (meningioma, meningiosarcoma, gliomatosis^^ 

(astrocytoma, meduUoblastoma^ glioma, ependymoma, germinoma [pinealoma]^ 
glioblastoma multiform, oligodendroglioma, schwannoma, retinoblastoma, congenital 
tumors), spinal cord neurofibroma, meningioma, glioma, sarcoma); Gynecological : 
uterus (endometrial carcinoma), cervix (cervical carcinoma, prc-tunipt cervical 

25. dysplasia), ovaries (ovarian carcinoma [serous cystadenocarcindma, mucinous 

cystadenpcarcinpma, unclassified carcinoma], granulpsa-thecal cell tumors, Sertoli- 
I^ydig cell tumors, dysgerniinoma, malignant teratoma), vulva (squam 
carcinoma, intraepithelial carcinoma, adenocarcinoma, fibrosarcoma, melanoma), 
vagina (clear cell carcinoma, squamous cell carcinoma, botryoid sarcoma (embryonal 

30 rhabdomyosarcoma), fallopian tubes (carcinoma); Hematologic : blood (myeloid 
leukemia [acute and chronic], acute lymphoblastic leukemia, chronic lymphocytic 
leukemia, myeloproliferative diseases, multiple myeloma, myelodysplastic 
syndrome), Hpdgkin*s disease, non-HodgJdn*s lymphoma (malignant 
Skin : malignant melanoma, basal cell carcinoma, squamous cell carcinoma, Karposi's 
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saicojmia, moles dysplastiq nevi, lii)oma, angioma, dennatofibiorria, keloids, psoriasis; 
and Adrenal elands : neuxpblastoma. Thus, the term "cancerous cell" as provided 
heieih, includes a cell afflicted by any one of the above identifi^ 

The compounds of the instsmt invention may also be usef^^ 
5 antifungal agents, by modulating the activity of the fungal members of the bimC 
Idnesin subgroup, as is ctescribed in in U.S. Patent 

The compounds of this invention may be administeted to manunals, 
preferably humans, either alone or, in another aspect, in combination with 
phaimaceutically acceptable carriers, excipients or diluents, in a pharmaceutical 

10 composition, according to standard pharmaceutical practice. The compounds can be 
administered orally or parenterally^ including the intravenous, intramuscular, 
intr^jeritoneal, subcutaneous, rectal and topical routes of 

Additionally, the compounds of the instant invention may be 
administered to a mammal in need thereof using a gei extrusion mechanism (GEM) 

15 device, such as that described in USSN 60/144,643, filed on July 20, 1999, which is 
hereby incorporated by reference. 

As used herein, the tenn "composition" is intended to encompass a 
product comprising the specified ingredients in the specific amounts, as well as any 
product which results, directly or indirectly, from combination of the specific 

20 ingredients in the specified amounts. 

The phamiaceutical compositions containing the active ing^ 
be in a form suitable for oral use, for example, as tablets, troches^ lozenges, aqueous 
or oily suspensions, dispersible powders or gninules, emulsions, hard or soft capsules, 
or syrups or elixirs. Compositions intended for oral use may be prepared according to 

25 any method known to the art for the nianufacture of pharmaceutical compositions and 
such compositions may contain one or more agents selected from the group consisting 
of sweetening agents, flavoring agents, coloring agents and preserving agents in order 
to provide pharmaceutically elegant and palatable preparations. Tablets contain the 
active ingredient in admixture with non-toxic pharmaceutically acceptable excipients 

30 which are suitable for the manufacture of tablets. These excipients may be for 
example, inert diluents, such as calcium carbonate, sodium carbonate, lactose, 
calcium phosphate or sodium phosphate; granulating and disintegrating agents, for 
example, microcrystalline cellulose, sodium crosscarmellose, com starch, or alginic 
acid; binding agents, for example starch, gelatin, poly vinyl-pyrrolidone or acacia, and 
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lubricating agents, for example, magnesium steaiate, stearic acid or talc. Thef tablets 
may be uncoated or they may be coated by known techniqiies to mask the unpleasant 
taste of the drug or delay disintegration and absorption in the gastiointestihal tract 
thereby provide a sustained action over a longer period. For example, a water soluble 

5 taste masldng materisd such as hydroxyprbpyl-methylcellulose 

hydroxyproi^ylcellulose, or a time delay ihaterial such as ethyl celluloise^ cellulose 
acetate buryrate may be employed. 

Formulations for oral use inay also be presented as hard gelatin 
c^sules wherein the active ingredient is mixed with ah inert solid diluent, for 

10 example, calcium carbonate, calcium phosphate or kaolin, or as soft gelatin c^sules 
wherein the active ingredient is mixed with water soluble carrier such as 
polyethyleneglycol or an oil medium, for example peanut oil, liquid paraffin, or olive 
oil. 

Aqueous suspensions contain the active material in admixture y/iih 

15 excipients suitable for the manufacture of aqueous suspensions. Such excipients are 
suspending agents, for example sodium carboxymethylcellulose, methylcellulose, 
hydrpxypn>pylmethyl-<:ellulose, sodiuni alginate, polyvinyl-p 
tragacanth and gum acacia; dispersing or wetting agents may be anaturally-occuning 
phosphatide, for example lecithin, of condensation jntxiiicts of an alkylehe oxide with 

20 fatty ^cids, for example polyoxyethylene stearate, or condensation products of 
ethylene oxide with long chain aliphatic alcohols, for example heptadecaethylene* 
oxycetanol, or condensation products of ethylene oxide with partial esters derived . 
from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or 
condensation products of ethylene oxide with partial esters derived from 

25 and hexitol anhydrides, for example polyethylene sorbitan monpbleate. The aqueous 
suspensions may also contain one or more preservatives, for example ethyl, or n- 
propyl p-hydroxybenzoate, one or more coloring agents, one or niore flavoring 
agents, and one or more sweetening agents, such as sucrose, saccharin or aspartame. 
Oily suspensions may be formulated by suspending the active 

30 ingredient in a vegetable oil, for example arachis oil, olive oil, sesame oil or coconut 
oil, or in mineral oil such as liquid paraffin. The oily suspensions may contain a 
thickening agent, for example beeswax, hard paraffin or cetyl alcohol. Sweetening 
agents such as those set forth above, and flavoring agents may be added to provide a 
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palatable oral preparation* These compositions may be preserved by the addition of 
an anti-oxidant such as butylated hydroxyanisol or alpha-tocoph^ 

Dispersible powders and granules suitable for preparation of an 
aqueous suispensidn by the addition of water provide the active ingredient in \ 
S adniixtufe with a dispersing or wetting agent, suspending agent and one or more 
preservatives. Suitable dispersing or wetting agents and suspending agents are 
exemplified by those already mentioned above. Additional excipients, for example 
sweetening, flaivoring and coloring agents, may also be present. These compositions 
may be preserved by the addition of an anti-oxidant such 3s ascoibic acid. 
10 The phiaimaceutical compositions of the invention may 

form of an oil-in-water emulsions. The oily phase may be a vegetable oil, for 
example olive oil or arachis oil, or a mineral oil, for example liquid paraffin or 
mixtures of these. Suitable emulsifying agents may be naturally-occurring 
phosphatide^, for example soy bean lecithin, and esters or partial esters derived from 
15 fatty; acids and hexi tol anhydrides, for example sorbitan monooleiate, and 

condensation products of the said partial esters with ethylene oxide, for example 
polyoxyethylene sorbitan monooleate. The emulsions may also contain sweetening, 
flavoring agents, preservatives and antioxidants. 

Syrups and elixirs may be formulated with sweetening agents, for 
20 example glycerol, propylene glycol, sorbitol or sucrose. Such formulations may also 
contain a demulcent, a preservative, flavoring and coloring agents and a^^ 

iTie pharmaceutical compositions may be in tiie form of a sterile 
injectable aqueous solutions. Among the acceptable Vehicles and solvents that may 
be employed are water. Ringer's solution and isotonic sodium chloride solution^ . 
25 The sterile injectable preparation may also be a sterile injectable oil^^^ 

; ^yater microemulsion where the active ingredient is dissolved in the oily phase. For 
example, the active ingredient may be first dissolved in a mixture of soybean oil and 
lecithin The oil solution then introduced into a water and glycerol^ 
processed to form a niicroemulation. 
30 The injectable solutions or microemulsions may be introduced into a 

patient's blood-stream by local bolus injection. Alternatively, it may be advantageous 
to administer the solution or microemulsion in such a way as to maintain a constant 
circulating concentration of the instant compound. In order to maintain such a 
constant concentration, a continuous intrayenbus delivery device may be utilized. An 
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example of such a device is the Deltec CADD-PLUS™ model 5400 intravenous 
pump. 

The pharmaceutical compositions may be in the form of a sterile 
injectable aqueous or oleagenous suspension for intramuscular and subcutaneous 
5 administration. This suspension may be formulated according to the Icnbwh art using 
those suitable dispersing or wetting agents and suspending ageiits which have been 
mentioned above. The sterile injectable prepjaiation may also b^ 
solution or suspension in a non-toxic parehterally-acceptable diluent or solvent, for 
example as a solution in 13*butane dioL fii addition^ sterile, fixed 6i 

10 conventionally employed as a solvent or suspending medium. For this puipose aiiy 
bland fixed oil may be employed including synthetic mono- or diglycerides. Iii 
addition, fatty acids such as oleic acid find use in the preparation of injectables.. 

Compounds of Formula I may also be administered in the fbnii dif a 
suppositories for rectal administration of the drug. These compositions; can be 
.15 prepared by mixing the drug with a suitable non-irritating excipieht which is solid at 
ordinary temperatures but liquid at the rectal temperature and will therefore melt in 
the rectum to release the drug. Such materials include cocoa butter, glycerinated 
gelatin, hydrogenated vegetable oils, mixtures of polyethylene glycols of various 
molecular weights and fatty acid esters of polyethylene glycol. 

20 For topical use, creams, ointments, jellies, solutions or suspensions, 

etc., containing the compound of Formula I are employed. (For puiposes of this 
application, topical application shall include mouth washes and gargles.) 

The compounds for the present invention ban be adniinistered in 
intranasal form via topical use of suitable intranasal vehicles and delivery devices, or 

25 via transdermal routes, using those forms of transdermal skin patches well known tp 
those oiF ordinary skill in the art. To be administered in the form of a transdermal 
delivery system, the dosage administration will, of course, be continuous rather than 
intermittent throughout the dosage regiinen. Compounds of the present invention 
may also be delivered as a suppository employing bases such as cocoa butter, 

30 glycerinated gelatin^ hydrogenated vegetable oils, mixtures of polyethylene glycols of 
various molecular weights and fatty acid esters of polyethylene glycol. 

When a compound according to this invention is administered into a 
human subject, the daily dosage will normally be determined by the prescribing 
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physician with the dosage generally varying according to the age, weight, sex and 
response of the individual patient, ais well as the severity of the patient's symptoriis. 

In one exemplary application, a suitable amount of compound is 
administered to a niammiai undergoing tri^atment fbr cancer. Administiation occurs in 
S an amount between about 0.1 nig/kg of body weight to about 60 mg/kg of body 

weight per day. In another embodiinent, administration occurs in an amount between 
O.S mg/kg of body weight to about 40 mg/kg of body weight per day. 

The instant compounds may also be co-administered with other well 
known therapeutic agen^ that are selected for their partiqul^^ . 
10 condition that is being treated. 

For example, instant compounds are useful in combination with known 
an ti -cancer agents. Combinations of the presently disclosed compounds with other 
anti-cancer or chemotherapeutic agents are within the scope of the invention. 
Examples of such agents can be found in Cancer Principles and Practice of Oncology, 
15 by V.T. Devita and S. Hellman (editors), 6* edition (February 15, 2001), Lippincott 
Williams & Wilkins Publishers. A person of ordinary skill in the art would be able to 
discern which combinations of agents would be useful based on the particular 
characteristics of the drugs and the cancer involved Such antin^ancer agents include 
the following: estrogen receptor modulators, androgen receptor modulators, retinoid 
20 receptor modulators, cytotoxic/cytostatic agents, antiproliferiatiye agents, prenyl- 

protein transferase inhibitors, HMG-CoA reductase inhibitors and other autogenesis 
inhibitors and agents that interfere with cell cycle checkpoints. The instant 
compounds are particularly useful when co-administered with radiation therapy. . . 
^'Estrogen recepitor modulators" refers to compounds that interfere 
25 with or inhibit the binding of estrogen to the receptor, regardless of mechanism. 

Examples of estrogen receptor modulators include, but are not limited to, taihoxifen, 
raloxifene, idoxifene, LY353381, LY117081, toremifene, fulvestrant, 4-[7-(2,2- 
dimethyl-l-oxopropoxy-4-methyl-2-(4-[2-(l-piperidinyl)ethoxy]phenyl]-2H-l^ 
benzopyran-3-yl]-phenyl-2i2-dimethylpropaTioate, 4,4*-dihydroxybenzophenone-2,4- 
30 dinitrophenylhydrazone, and SH646; 

"Androgen receptor modulators" refers to compounds which interfere . 
or inhibit the binding of androgens to the receptor, regardless of mechanism. 
Examples of androgen receptor modulators include fmasteride and other 5a-reductase 
inhibitors, nilutanwde, flutamide. bicalutamide, liarozole, and abiraterone acetate. 
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"Retinoid receptor modulators" refere to compoun 
inhibit the binding of retinoids to the receptor, regardless of mechanism. Examples 
of such retinoid receptor modulators include bexarotene, tretinoin, 13*cisl-^retinoic! 
acid, 9-cis-retinoic acid, a-difluoroniethylomithinej ILX23-7553, trans-N-(4'- ' . 
5 hy(bx>xyphenyl)rctinaniide,andN-4K:aiboxyphenylr^^ 

"Cytotoxic/cytostatic agents" reifer to compounds which cause c^^^ 
death or inhibit cell proliferadon primarily by interfering directly with the cell's 
functioning or inhibit or interfere with cell myosis, including alkylating iagents, tumor 
. necrosis factors, intercalators, hypoxia activatable compounds, microtubule 
10 inhibitors/microtubule-stabilizing agents, inhibitors of mitotic kinesins, anti- . . 
metabolites; biological response modifiers; honnonal/anti-horinonal theraj^^^^ 
agents, haematopoietic growth factors, monoclonal antibody targeted therapeutic 
agents and topoisomerase inhibitors. 

Examples of cytotoxic agents include, but are not linuted to, sertenef^ 
15 cachectin, ifbsfamide, tasdnenriin, lonidamine, carboplatin, altretam 

prednimustine, dibromodulcitol, ranimustine, fotemustine, nedaplatin, oxalipliati^ 
temozolomide, heptaplatin, estramustine, improsulfan tosilate, trdfosfamide, 
nimustine, dibrospidium chloride, puniitepa, lobaplatin, satraplatin, p^^ 
cisplatin, irofulyen, dexifosfamide, dis-aniinedichloro(2-methyl-pyridine)platinum, 
20 berizylguanine, glufosf amide, GPXIOO, (trans, trans, trans)-bis-mu-(hexane-l,6^ ^ 
diamine)-mu-[dianune-platinum(n)]bis[dianriine(^^ (iI)]tetrachloride, 
diarizidinylspermine, arsenic trioxide. Hi WodecylamindKlO-hydroxyundecyO-S,?- 
dimethylxanthine, zorubicin, idarubicin, dauhorubicin, bisantrene, nutoxantrone, 
. . pirarubicih,pinafide, valrubicin, anmibicin,antineoplaston, S'-c^^ 
. 25 morpholino- i3-deoxo-10-hydroxycarminomycih, annamycin, galarubicin, elinafide, 
MEN 10755, and 4Kiemethoxy-3-deamino-3^aziridinyl-4-methyh^^ . . 

daunorubicin (see WO 00/50032). 

An example of a hypoxia activatable compound is tirapazamine. 
Examples of microtubule inhibitors/microtubule-stabilising agents 
30 include paclitaxel, vindesine sulfate, 3',4*-didehydro-4- -deoxy-8*- 

norvincaleukoblastine, docetaxol, rhizoxin, dolastatiii, mivobulin isethionatej 
auristatin, cemadotin, RPR109881, BMS184476, vinflunine, cryptophycin, 2,3,4,5,6- 
pentafluoro-N-(3-fluoro-4-methoxyphenyl) benzene sulfonamide, 
anhydrovinblastine,N,N-dimethyl-L-valyl-I^vaIyl-N-medi 
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prolihe-trbutylamide, TbX258, thie eppthilpnes (see for example U.S. Pat. Nos. 
6v284,781 and 6,288,237) and BMS188797^ 

Some examples of topoispnierase inhibitors are topotecan, 
hycaptOTiine, irinotecan, nibitecan, 6-ethpxyprppionyl-3\4*-0-exo-benzylidene- 

-5 chartreusin, 9-methoxy-N J^HiimethyI-5-nitii6pyrazolo[3,4,^ 
prpptoamine, l-amino-9rethyl-5-flupn>^2,3-dihydio-9^^ 
benzo[deJpyranb(3\4^b,7Hndoli2ino[l,2b]quinoKne-10,13(9H,15H)di 
lurtotecan, 7-[2.(N-isopropylaminb)ethyl]K20S)camptothecin, BNP1350, BNPIl 100, 
BN809li5, BN8d942, etoposide phosphate, teniposide, sobuzoxw^ . 

10 dimethylamino-2*HJeoxy-etoposide,GL331,N-[2-(dimethylamino)e*^^^ 

5,6-diiiiethyl-6H-pyndo[43-b]carbazole-i-carboxamide, asulacrine, (5a, 5aB, 
8aa,9b)-9-[2-[N-[2.(dimethylamino)ethyl]-N-methylamino]ethyl]-5-[^ 
dimethoxyphenyl]-5,5a,6,8,8a,9-hexohydrofuro(3',4' :6,7)naphtho(2,3-d>l,3-dioxol- 
6-one,23-(niethylenedioxy)-5-methyl-7-hydroxy-8-methoxybenzo[c]- 

15 phenanthridinium, 6,9-bis[(2-aminoethyI)aminolbenzo[g]isoguinoline-5,10-dione, 5- 
(3-aminopropylamino)-7,i0-dihydroxy-2-(2-hydroxyethylaminome 
pyrazolo[4,5,l-delacridin-6-one, N-[l-[2(diethylamino)ethylaminoi-7-methoxy-9- 
bxo-9H-thioxanthen-4-ylmethyl]fomiamide, N-(2-(dimethylamino)ethyl)acridine-4^ 
carboxamide, 6-[[2-(dimethylamino)ethyl]amino]-3-hydroxy-7H-inderio[2,i-c] 

20 quinolin-7-one, aiid dimeisiia. 

Examples of inhibitors of mitotic kinesins, and in particular the huma^ 
mitotic kinesin KSP, are described in PCX Publications WO 01/307i68 and VfO 
01/98278, and pending U.S. Ser. Nos. 60/338,779 (filed December 6* 2001). 
60/338,344 (filed Decemb€ir 6, 2001), 60/338,383 (filed DeM 

25 60/338,380 (filed December 6, 2001), 60/338,379 (filed December 6^ 
60/344,453 (filed November 7, 2001). 

"Antiproliferative agents" includes antisense RNA and DNA 
oligonucleotides such as G3139, ODN698, RVASKRAS, GEM231, and INX3001, 
and antimetabolites such as enocitabine, carmofur, tegafur, pentostatin, doxifluridine, 

30 trimetrexate, fludarabine, capecitabine, galocitabine, cytarabine ocfosfate, fosteabine 
sodium hydrate, raltitrexed, paUitrexid, emitefur, tiazofurin, decitabine, nolatrexed, 
pemetrexed, nelzarabine, 2'-deoxy-2'-methylidenecytidine, 2'-fluordmethylene-2*- 
deoxycytidine,N-[5-(23-dihydro-benzofuryl)sulfonyl]-N'-(3,4-dichlorophenyl)urea, 
N6-[4-deoxy-4-[N2-[2(E),4(E)-tetradecadienoyl]glycyl£unino]-L-glycer^^ . 
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manno-heptopyranosyljadenine, aplidine, ecteinascidin, troxacitabine, 4-[2-amino-4- 
Gxo-4,6J,84etrahydro-3H-pyriniidino[5,4-b][l,4]thia2in-6-^^ 
I^glutamic add, aminbpterin, 5-flun>ur^ 
(carbamojdoxymethyl)-4-formyl-6-methoxy-14-o;^ 
5 tetradeca-2,4,6-tricn^9-yI acetic acid ester, swainsonine, lometrexol, dexrazpxane, 
methioninase, 2*-cyano-2'-deoxy-N4-palmitoyI-l-B-Drarabino furanosyl cytosine, 3- 
aminopyridine-2H:arix>xaldehyde thiosemicarbazone and : 

Examples of monoclonal antibody targeted therapeutic agents include 
those therapeutic agents which have cytotoxic agents or radioisotopes attached to a 
10 cancer cell specific or target cell specific monoclonal antibody. Examples include 
Bexxar. 

"HMG-CoA reductaise inhibitors'* refers to inhibitors of 3-hydroxy3- 
methylglutaryl-CoA reductase. Compounds which have inhibitory activity for HMG^ 
CoA reductase can be readily identified by using assays well-known in the art. For 

15 example, see the assays described or cited in U.S. Patent 4,23 1,938 at 

6, and WO 84/02131 at pp. 30-33. The temis "HMG-GoA reductase iiihibitdi'' and 
"inhibitor of HMG-CoA reductase" have the same mew^^ 

Examples of HM G-CoA.reductase inhibitors that may be used include 
biit are not limited to lovastatin (MEVACOR®; see U.S. Patent Nos. 4,231,938, 

20 4,294,926 and 4,319,039), simvastatin (ZOCOR®; see U.S. Patent Nos. 4/m,784, 
4,820,850 and 4,916,239), pravastatin (PRAVACHOL®; see U.S. Patent Nos. 
4,346,227, 4,537,859, 4,410,629, 5,030,447 and 5,180,589), fluvastatin (LESCOL®; 
see U.S. Patent Nos. 5,354,772, 4.91 1,165, 4,929,437, 5,189,164, 5,118,853, 
5,290,946 and 5,356,896), atorvastatin (LIPrrOR®; see U.S. Patent ;N^^ 

25 4,681,893, 5,489,691 and 5,342,952) and cerivastatin (also known as rivastatin and 
BAYCHOL®; see US Patent No. 5,177,080). The structural formulas of these and 
additional HMG-CoA reductase inhibitors that niay be used in the instant methods are 
described at page 87 of M. Yalpani, Cholesterol lowering DnJgs^ Cftemwr^ 
Industry, pp. 85-89 (5 February 1996) and US Patent Nos. 4,782,084 and 4,885,314. 

30 The term HMG-CpA reductase inhibitor as used herein includes all pharmaceutically 
acceptable lactone and open-acid forms (i.e., where the lactone ring is opened to form 
the free acid) as well as salt and ester forms of compounds which have HMG-CoA 
reductase inhibitory activity, and therefor the use of such salts, esters, open-acid and 
lactone forms is included within the 3Cope of this invention. An illustration of the 
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lactone portion and its corresponding open-acid form is shown below as structures I 
andn. 

Lactone Open-Add 

■ . I - • ; n 

In HMG-CoA reductase inhibitors where an open-acid form can exist, 
5 salt and ester forms may preferably be formed from the open-acid, and all such forms 
are included within the meaning of the term "HMG-CoA reductase inhibitor"' as used 
herein. Preferably, the HMG-CoA reductase inhibitor is selected from lovastatin and 
simvastatin, and most preferably simvastatin; Herein, the term "phaiinaceutically 
acceptable salts" with respect to the HMG-CoA reductase inhibitor shall mean non- 
10 toxic salts of the compounds eniployed in this invention which are generally prepared 
by reacting the free acid with a suitable organic or inorganic base, particularly those 
formed from cations such ais sodium, potassium, aluniinum, c£^^^^ 
magnesium, zinc and tetramethylanmionium, as well as those sailts formed from 
amines such as ammonia, ethylenediamine, N-methylglucamine, lysine, argihine; 
15 omithinCi choline, NJ^*-dibenzylethylenediamine, chloroprocaine, diethanolamine, 
procaine, N-benzylphenethylamine, l-p-chlorobenzyI-2-pyrroiidine-l'-yl- 
methylbenz-imidazole, diethylamine, piperazine, and tris(hydroxymethyl) 
aminorilethane; Further examples of salt forms of HMG-CoA reductase inhibitors 
may include, but are not limited to, acetate, benzenesulfonate, benzoate, bicarbonate, 
20 bisulfate, bitartrate, borate, bromide, calcium edetate, camsylate, carbonate, chloride, 
clavulanate, citrate, dihydrochloride, edetate, edisylate, estolate, esylate, fumarate, 
gluceptate, gluconate, glulamate, glycollylarsanilate, hexylresorcinate, hydrabamine, 
hydrobromide, hydrochloride, hydroxynapthoate, iodide, isothionate, lactate, 
lactobionate, laurate, malate, maleate^ mandelate, mesylate, methylsulfatb, mucate, 
25 napsylate, nitrate, oleate, oxalate, pamaote, palmitate, panthothenate, 

phosphate/diphosphate, polygalacturoriate, salicylate, stearate, subacetate, succinate, 
tannate, tartrate, teoclate^ tosylate, triethiodide, and valerate. 
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Ester derivatives of the diescribed HMG-CoA le^ 
compounds may act as prodrugs which, when absorbed into the bloodstream of a 
warm-blooded animal, may cleave in such a manner as to release the drug form and. 
perniit the drug to afford improved therapeutic efficacy. 

5 "Prehyl-protein transferase inhibitor^' refers to a compound 

inhibits any one or any combination of th^ prenyl-protein transferase enzymes, 
including famesyKprotein transferase (FPTase), geranylgeranyl-protein transferase 
type I (GGPTase-I), and geranylgeranyl-protein transferase type-n (GGFTase-IL also 
called Rab GGPTase). Examples of prenyl-protein transferase inhibiting compounds 

10 include (+)-6-[aniino(4-chlorophenyl)(l-methyl-lIi-imidazol-5-yl)methyl]-4-^^^^ 

chlorophenyl)-l-methyl-2(lf0-quinolinone, (-)-6-[aniino(4-chlorophenyl)(l-methyl- 
lH-imida2oI-5-yl)methyl]-4-(3-chlorophenyl)^l-methyl-2(lif>quinolinp^^^ 
[amino(4-chlorophenyl)(l-methyl-lH-imidazol-5-yl) methyl]-4-(3-chlorophenyl)-l- 
methyl-2(lH)-quinolinone; 5(S)-n-butyl-l-(2,3-dimethylphenyl)-4-[l-(4- 

15 cyanobenzyl)-5-imidazolylmethyl]-2-piperazinone, (S)-l-(3Tchlorophenyl) -4-[I-(4- 
cyanobenzyl)-5-imidazolylmethyl]-5-[2-(ethanesulfonyl) methyI)-2-piperazinbne, 
5(S>n-ButyM-(2-methylphenyI)-4-[ l-(4-cyanobenzyl)-5-imidazolylmethyl]-2- 
piperazinone, l-(3-chlorophenyl) -4-[l-(4-cyanobenzyl)-2-methyl-5- 
imidazo1yImethyl]-2-piperazinone» r-(2,2-diphenylethyi)r3-[N-(l-(4-cyanobeh2yl)- 

20 lH-imdazol-5Tylethyl)carbamoyl]piperidine, 4-{5-[4-hydroxyme 
chlpropyridin-2-yImethyl)-piperidine-l-ylmethyl]-2-methyHmidazoN 
benzonitrile, 4-{ 5-[4^hydrbxymethyl-4-(3K:hlorobenzyl)-pipe^ 
methylinudazol-l-ylmethyl}benzonitnle/4-{3-[4-(2K)xo-2H-pyridin- 
3H-imidazol-4-yimethyl}benzonitrife, 4^{3-^^^^ 

25 5'-ylmethyl]-3H-iniidazol-4-ylmethyl}benzonitrile,4-{3-[4K2-^^^ 

bipyridin-5'-ylmethyl]-3HMmidazol-4-ylmethyl)benzonitrile, 4-[3-(2-oxd-l-phenyl- 

l,2~dihydropyridin-4-ylmethyI>3H4midazoM-ylmethyl }benzonitrile, 18,1^ 

dihydro-19K)xo-5HJ7fl'-640:12J6-dimetheno-lH-imida^^^^ 

c] [ 1 , 1 1 ,4]dioxaazacyclo-nonadecine-9-carboni trile, (±)- 1 9,20-dihydro- 1 9-d?ip-5//- 

30 18,2l-ethano-12J4-etheno-6J0-metheno-22//-benzo(J]imidazo(^^^^ 

*][l,6,9,121oxatriaza-cyclooctadecine-9-carbonitrile, 19,20-dihydro-19-oxp-5i?,17/f- 
18,21-ethano-6,10:12,16-dimetheno-22HHmidazo[3,4- 

fe][l,8,ll,14]oxatriazacycloeicosine-9-carbonitriIe, and (±)-19,20;dihydro-3-methyl- 
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19-<)xo-5H-18,21-ethano-1244-etheno-640-metheno-22^r-benzo[d]im 
A:][l,6,9,12]oxa-triazacyclooctadecine-9-carbonitrile. 

Other examples of prenyl-protein transferase inhibitors can be foUnd in 
the following publications and patents: WO 96/30343, WO 97/18813, WO 97/21701, 
5 WO 97/23478, WO 97/38665, WO 98/28980, WO 98/291 19, WO 95/32987, U.S. 
Patent No. 5,420,245, U.S. Patent No. 5,523.430* U-iS. Patent No, 5,532,359, U.S. 
Patient No. 5,510,510, U.S. Patent No. 5^89,485, U.S: Patent No. 5,602v098, 
European Patent Publ. 0 618 221, European Patent Publ. 0 675 1 12, European Patent . 
Piibl. 0 604 181, Eiiropean Paitent Publ. 069(5 593, WO 94/19357, WO 95/08542, WO 
10 95/11917, WO 95/12612, WO 95/12572. WO 95/10514, U.S. Patent No. 5,661,152, 
WO 95/10515, WO 95/10516. WO 95/24612, WO 95/34535. WO 95/25086. WO 
96/05529, WO 96/06138, WO 96/06i93, WO 96/16443, WO 96/21701, WO 
96/21456, WO 96/22278, WO 96/24611, WO 96/24612, WO 96/05168, WO 
96/05169, WO 96/00736, U.S. Patent No. 5,571,792, WO 96/17861, WO 96/33159, 
15 WO 96/34850, WO 96/34851. WO 96/30017, WO 96/30018, WO 96/30362, WO 
96/30363, WO 96/31111, WO 96/31477, WO 96/31478, WO 96/31501, WO 
97/00252, WO 97/03047, WO 97/03050, WO 97/04785, WO 97/02920, WO 
97/17070, WO 97/23478, WO 97/26246, WO 97/30053, WO 97/44350, WO 
. : 98/02436, and U.S. Patent No. 5,532,359. 

20 . For.an example of the role of a prenyl-protein transferase inhibitor on angiogenesis . 
see European J. of Cancer, Vol. 35, No. 9, pp. 1394-1401 (1999); 

"Angiogenesis inhibitors" refers to compounds that inhibit the 
formation of new blood vessels, regardless of mechanism. Examples of angiogenesis 
itihibitors include, but are not limited to, tyrosine kinase inhibitors, such as inhibitors 
25 of the tyrosine kinase receptors Ht-l (VEGFRl) and Flk-l/BCDR (VEGFR2); 

inhibitors of epidermal-derived, fibroblast-derived, or platelet derived growth factors, 
MMP (matrix metallpprotease) inhibitors, iritegrin biockeirs. inteiferon-o. in^leukin- 
12, pentosaii polysulfate* cyclooxygenase inhibitors, including nonsteroidal anti- 
inflammatories (NSAIDs) like aspirin and ibuprofen as well as selective cyclooxy- 
30 genase-2 inhibitors like celecoxib and rofecoxib (PNAS, Vol. 89, p. 7384 (1992); 
JNQ, Vol. 69, p. 475 (1982); Arch. Opthalmol., Vol. 108, p.573 (1990); Anat. Rec., 
Vol. 238, p. 68 (1994); FEES Letters, Vol. 372, p. 83 (1995); Clin. Orthop. Vol. 313, 
p. 76 (1995); J. Mol. Endocrinol.. Vol. 16, p.l07 (1996); Jpn. J. Pharmacol., Vol. 75, 
p. 105 (1997); Cancer Res,; Vol. 57, p. 1625 (1997); Cell, Vol. 93, p. 705 (1998); 
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Intl; J. Mol. Med., Vol. 2, p. 7 15 (1998); J. Biol. Chcm., VoL 274, p. 91 16 (1999)), 
steroidal anti-inflammatories (such as coiticosteroids, mih^ 
dexamethasone, prednisone, prednisolone, methylprc^ 

carboxyamidotriazole, combretastatih A-4, squalamine, 6-0-chloroacetyl-carbonyl)- 
S fumagillol, thalidomide, angiostatin, troponin- 1, angiotensin U antagonists (see 
Fernandez etal.. J. Lab. Clin: Med. 105:141-1^^^ 

(see. Nature Biotechnology, VoL 17, pp.963-968 (October 1999); Kim et al„ Nature, 
5(52, 841-844 (1993); WO 00/44777; and WO 00/61186). 

Other therapeutic agents that modulatie^ or inhibit angiogenesis and may 
. 10 also be used in combination with the compounds of the instant invention include 

agents that modulate or inhibit the coagulation and fibrinolysis systems (see review in 
CUtl Chenu Lcl Med. 38:679-692 (2000)), Examples of such agents that modulate or 
inhibit the coagulation and fibrinolysis pathways include, but are not limited to, 
heparin (see Thromk Haemost. 80: 10-23 (1998)), low molecular weight heparins and 
15 carboxypeptidase U inhibitors (also known as inhibitors of active thrombin 

activatable fibrinolysis inhibitor [TAFIa]) (see Thrombosis Res. 101 :329-354 (2001)). 
TAFIa inhibitors have been described in U.S. Sen Nos. 60/310,927 (filed August 8, 
2001) and 60/349,925 (filed January 18, 2002). 

^'Agents that interfere with cell cycle checkpoin^^^^ 
20 that inhibit protein kinases that transduce cell cycle checkpoint signals, thereby 

sensitizing the cancer cell to DNA damaging agents. Such agents include inhibitors 
of ATR, ATM, the Chkl and Chk2 jkinases and cdk and cdc kinase inhibitors and are 
specifically exemplified by 7-hydroxystaurosporini flavopiridol, CYC202 (Cyclacel) 
andBMS-387032, 

25 As described above, the combinations with NSAn^'s ibre directed to 

the use of NS AID*s which are potent COX-2 inhibiting agents. For purposes of this 
specification an NS AID is potent if it possess an IC56 for the inhibition of COX-2 of 
IpM or less as measured by cell or microsoinal assays. 

The invention also encompasses combinations with NS AID'S which 

30 are selective COX-2 inhibitors. For purposes of this specification NSAJD's which 
are selecti ve inhibitors of COX-2 are defined as those which possess a specificity for 
inhibiting COX-2 over COX-1 of at least 100 fold as measured by the ratio of IG50 
for CpX-2 over IC50 for C6X-1 evaluated by cell or niicrosomai assays. Such 
compounds include, but are not limited to those disclosed in U.S. Patent 5,474,995, 
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issued Deeember 12, 1995, y.S. Patent 5,861,419, issued January 19, 1999, U.S. 
jPatent 6.001,843, issued December 14, 1999, U.S. Patent 6,020,343, issued February 
i, 2000, U.s: Patent 51409,944, issued April 25, 199>5, U.S. Patent 5,436,265, issued 
July 25, 1995, y.S. Patent 5,536,752, issued July 16, 1996, U.S. Patent 5,550.142, 
5 issuied August 27, 1996, US! Patent 5,604,260. issued February 18, 1997, U.S, 
5,698,584, issued I>x»mber 16, 1$!?7, U,S. 

20,1998» WO 94/15932, published July 21, 1994, U.S. Patent 5,344,991, issued June 
,6, 1994, U.S. Patent5,134,142, issued July 28, 1992, U,S. Patent 5,3180.738, issued 
January 10, i!9!95» U.S. Patent 5,393,790, issiiedFbbru^^ 
10 5,466,823, issued November 14, 1995, U.S. Patent 5,633,272, issued May 27* 1997, 
and U.S. Patent 5,932,598, issued August 3, 1999. all of which are hereby 
incorporated by reference. 

Inhibitors of COX-2 that ue particularly useful in the instant method of 
treatment are: 

■15 ■ . ' . ; ■ 

3-phenyl-4H[4-(methylsulfonyl)pheriyl)-2-(5^0-fui^orie; a 




5k:hibro-3-(4-niethylsulfon^)phCTyl-2K2Tmethyl-5-pyritf 




20 or a pharmaceutically acceptable salt thereof. 

General and specific synthetic procedures for the preparation of the 
COX-2 inhibitor compounds described above are foiind in U.S. Patent No. 5,474.995. 
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issued December 12, 1995, U,S. Patent No. 5,861,419, issued January 19, 1999, and 
U.S. PatentNo: 6,001,843, issued December 14, 1999, all of which areherein 
incorporated by lefeience. 

Compounds that have been described as specific inhibitors of COX-2 
5 and are therefore usjefiil in the present invention include, but are not limited t6^ the 
following: . 




or a pharmaceutically acceptable salt thereof. 

Compounds which are described as specific inhibitors of COX-2 and 
are therefore useful in the present invention, ^nd methods of synthesis thereof, can be 



s ■ 
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found in the foUowing patents, pending applications and publications, which are 
herein incorporated by reference: WO 94/15932, p^^^ 

Patent No. 5,344,991, iWued June 6, 1994, U.S. Patent No. 5,134,142, issued July 28, 

1992. IJ.S. Patent No. 5380,738, issued January 10, 1995, U.S. Patent No. 5,393,790, 
5 issuedFiBbruary26, 1995, UvS. Patent No. 5,^^ 1995, 
: U.S. Patent No. 5,633,272, issued May 27, 1997, and U 

issued August 3, 1999. 

Compounds which are specific inhibitors of COX-2 and are dierefore 

useful in the present invention, and methods of syntheisis thereof^ COT 
10 following patents, pending applications and publications, which are herein 
: incorporated by reference: U.S. Patent No. 5,474,995, issued December 12, 1995, 

U.S. Patent No. 5,861,419, issued January 19, 1999, U.S. Patent No, 6,001 ,843, 

issued December 14, 1999, U.S. Patent No. 6,020,343, issued February 1, 2000, U.S. 

Patent No. 5,409,944, issued April 25, 1995, U.S. Patent No, 5,436,265, issued July 
15 25, 1995, U.S. Patent No. 5,536,752, issued July 16, 1996, U S. P 

issued August 27, 1996, U.S. Patent No. 5,604,260, issued February 18, 1997, U.S. 

PatentNo. 5.698,584, issued December 16, 1997, and U.S. Patent No. 5,710,140, 

issued January 20,1998; 

Other examples of ahgiogenesis inhibitors include, but are not K . 
20 to, endostatin, ukrain, ranpimase, IM862, 5-methoxy-4-[2rmethyl-3<3-methyl-2- 

butenyl)oxiranyl^l^)xaspire[2,5]oct-6-yl(chloroacety^ 

5-amino-l-[(3,5-dichlor(^4-(4Hchloroben2oyl)phenyl]methy 

carbpxamide,CM101, squalMM 

mannopentaose phosphate, 7,7Kcarbonyl-bistimino-N-methyl^ 
25 pyrrolocarbonylimino[N-methyl-4,2-pyrrole]-carbonylim 
disulfonate), and 3-[(2,4-dimethylpyn^ol-5-yl)methy[ene]-^^^ 

As used above, "integrin blockers" refers to compounds which 
selectively antagonize, inhibit or counteract binding of a physiological ligand to the 
avp3 integrin, to compounds which selectively antagonize, inhibit or counteract 

30 binding of a physiological ligand to the avps integrin, to compounds which 

antagonize, inhibit or counteract binding of a physiological ligand to both the avP3 
integrin and the (Xyf^S integrin, and to compounds which antagonize, inhibit or 

counteract the activity of the particular integrin(s) expressed on capillary endothelial 
cells. The term also refers to antagonists of the avp6» avP8> ociPl ot2Pl» ctspi. 
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06^1 and 05^4 iiitegrins. The term also refers to antagonists of any combination of 
avfe, ttyPs. ctvPe/avPs, ctipi, a2pl, asPi, oePi OT^^ 

Some spedfic examples of tyn)sine kinase inhibitors iM 
(trifluoromethylphenyl)-S-methyUsoxazol-4-caibpxaniide, 3-[(2,4-dimethylpyrrpI-5- . 
5 yl)methylidenyl)indoHn-2rone, 17-(allylamino>17HtemethoxygeIdanamydn, 4-(3- 
chIoix>^fluoropheny]smaino)-7-methoxy-^-[3-(4^ 

N-<3-ethynylphenyl)-6 J-bis(2-methoxyeth6xy)-4-qmnazolinaniine, BIBX13S2, 
23,9,104142-hexahydro-10<hydroxymethyl)-10-hydroxy-9-meth^^^ 
dimdoIo[l,2,3-fg:3*,2\r-ld]pyiTolb[3,4-il[l,6]benz6^^^ 
10 genistein, STI571, CEP2563, 4-(3-<:hlorophenylamino>5,6-dimethyl-7H-pyrroio[23^ 
d]pyrimidinemethane sulfonate, 4-(3-bromo-4-hydrDxyphenyl)amino-6,7- . 
dimethoxyquinazoline, 4-(4^hydroxyphcnyl)amino-6,7-dimethoxyquinazoIine, 
SU6668, STI571 A, N-4-chlorophenyl4-(4-pyridylmethyl)-l-phth^^ 
EMD121974. 

15 Combinations with compounds other than anti -cancer compounds are 

also encompassed in the instant methods. For example, combinations of the instantly 
claimed comik)unds with PPAR-Y (i.e., PPAR-ganmia) agonists and PPAR 
PPAR-delta) agonists are useful in the treatment of certain malingnahcies. PPAR^y 
and PPAR-5 aie the nuclear peroxisome proliferator-activated receptor^ y and 5. The 

20 expression of PPAR-y on endothelial cells and its involveinent in ahgiogenesis has 
been reported in the literature (see J. Cardiovasc: Pharmacol 1998; 31:909»-913; 7. 
Biol Chenu 1999;274:91 16.9121; Invest Ophthalmol Vis, 5c/: 2000; 41:2^09-2317). 
More recentiy, PPAR-y agonists have been shown to inhibit the angiogenic response 
to VEGF in vitro; bpfli troglitazone and rosiglitazone ihaleate inhibit the development 

25 of retina] neovascularization in mice. {Arch, Ophthamol 2001; 119:709-717). 

Examples of PPAR-y agonists and PPAR- y/a agonists include, but are not limited tOj 
thiazolidinediones (such as DRF2725, CS-Oll, troglitazone, rosiglitazone, and 
pioglitazone), fenofibrate, gemfibrozil, clofibrate, GW2570, SB219994, AR- 
H039242, JTr.501, MCC-555, GW2331, GW409544, NN2344, KRP297, 

30 DRF4158,^W622,GI262570,P^ml82716,DRF552926,2-[(5,7^^^^^ 

trifluoromethyl-l,2-benzisoxazol-6-yl)oxy]-2-methylpropibnic acid (disclosed in 
USSN 09/782,856), and 2(R)-7-(3-(2-chloro-4-(4-fluorophenoxy) phenoxy)propoxy)- 
2-ethylGhrpmane-2-carboxylic acid (disclosed in USSN 60/235,708 arid 60/244,697). 
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Another embodiment of the instant invention is the use of the presently 
disclosed compounds in combination with gene therapy for the treatment of cancer. 
For an overview of genetic strategies to treating cancer see Hail et a] (Am J Hum 
Genet 61:785-789, 1997) and Kufe et al (Cancer Medicine, 5th Ed, pp 876-889, BC 
5 Decker, Hamilton 2(X)0). (jene therapy can be used to deliver any tumor suppressing 
: gene. Examples of such genes include, but are not limited to, p53, which can be 
delivered via recombinant vims-mediated gene transfer (see U.S. Patent Np^ 
6,069,134, for example), a uPA/uPAR antagonist ("Adenovirus-Mediated Delivery of 
a uPA/uPAR Antagonist Suppresses Angiogenesis-Pependent Tumor Growth and 

10 Dissemination in Mice," Gene Therapy, August 1998;5(8):1 105-13), and interferon 
ganuna (J Immunol 2000;164:217-222). 

The compounds of the instant invention may also be administered in 
combination with an inhibitor of inherent multidnig resistance (MDR), in paiticul^ 
MDR associatedwith highlevelsof expression of transporter proteins. SuchMDR 

15 inhibitors include inhibitors of p-glycoprotein (P-gp), such as LY335979, XR9576, 
OC144-093, R101922, VX853 and PSC833 (vd^^ 

. A compoundof the present invention may be employed in conjunction 
with anti-emetic agents to treat nausea or emesis, including acute, delayed, late-phase, 
and anticipatory emesis, which may result from the use of a compound of the present 

20 iiivention, alone or with radiation therapy/ For the prevention or treatment : 
a compound of the present invention may be used in conjunction With other anti- 
emetic agents, especially neurokinin- 1 receptor antagonists, 5HT3 receptor 
antagonists, such as ondansetron, granisetroh, tropisetrdn, and zatisetron, GABAB . 
receptor agonists, such as baclofen, a corticosteroid such as Decadron 

25 (dexamethasone), Kenalog, Aristocort, Nasalide, Preferid, Benecorten or others such . 
as disclosed in U.SPatentNos;2,789,118, 2,990,401, 3,048,581, 3,U^^ 
3.929,768, 3,996,359, 3,928,326 and 3,749,7 12, an antidopaminergic, such ^ the 
phenothiazines (for example prochlorperazine, fluphenazine, thioridazine and 
mesoridazine), metoclopramide or dronabinol. Iror the treatment or prevention of 

30 emesis that may result upon administration of the instant compounds, conjunctive 

therapy with an anti-emesis agent selected from a neurokinin-l receptor antagonist, a . 
5Hl3 receptor antegonist and a corticoste 

Neurokinin- 1 receptor antagonists of use in conjunction with the 
compounds of the present invention are fully described, for example, in U.S. Patent. 



-61- 



WO03/0S0064 



PCTAJS02/38417 



Nos. 5,162,339. 5,232.929, 5,242,930. 5,373,003, 5387,595, 5,459,270, 5,494,926, 
5,496,833, 5,637,699. 5,719,147; European Patent Publication Nos. EP 0 360 390, 0 
394 989, 0 434, 0 429 366, 0 430 771, 0 436 334. 0 443 132, 0 482 539, 0 498 
069, 0 499 313, 0 512 901, 0 512 902, 0 514 273, 0 514 274, 0 514 275, 0 514 276, 0 
5 515 681, 0 517 589, 0 520 555, 0 522 808, 0 528 495, 0 532 456; 0 «3 280, d 536 
817, 0 545 478. 0 558 l56i 0 577 394, 0 585 913.0 590 152, 0 599 538,0 610 793. 
0 634 402. b 686 629, 0 693 489, 0 694 535, 0 699 655, 0 699 674, 0 707 006, 
0 708 101, 0709 375. 0 709 376, 0 714 891. 0 723 959, 0 733 632 and 0 776 893; 
PCT fotOTational Patent PubUcatiori Nos/ WO 90/05525, 90/05729, 91/^ 

10 91/18899, 92/01688. 92/06079, 92/12151. 92/15585. 92/17449. 92/2i0661, 92/2|6676, 
92/21677. 92/22569, 93/00330, 93/00331, 93/01159. 93/01165, 93/01169, 93/01170^ 
93/06099. 93/09116. 93/10073, 93/14084, 93/14113, 93/18023. 93/19064,^/21155, 
93/21181, 93/23380, 93/24465, 94/00440, 94/01402, 94/02461. 94/02595. 94/03429, 
94/03445, 94/04494, 94/04496, 94/05625, 94/07843, 94/08997, 94/10165; 94/10167, 

15 94/10168, 94/10170, 94/11368, 94/13639, 94/13663, 94/14767, 94/15903, 94/19320, 
94/19323, 94/20500, 94/26735, 94/26740, 94/29309, 95/02595, 95/04040, 95/04042, 
95/06645,95/07886,95/07908,95/08549,95/11880,95/14017,95/15311,95/16679, 
95/17382, 95/18124, 95/18129, 95/19344, 95/20575, 95/21819, 95/22525, 95/23798, 
95/26338, 95/28418, 95/30674, 95/30687, 95/33744, 96/05181, 96/05193, 96/05203, 

20 96/06094, 96/07649, 96/10562, 96/16939, 96/18643, 96/20197, 96/21661, 96/^9304. 
96/29317, 96/29326. 96/29328, 96/31214. 96/32385, 96/37489, 97/01553, 97/01554,: 
97/03066, 97/08144. 97/14671, 97/17362. >7/18206, 97/19084, 97/199^^ 
97/21702; and in British Patent Publication Nos. 2 266 529, 2 268 931 . 2 269 170, 2 
269 590, 2 271 774, 2 i292 144, 229i3 168. 2 293 169. and 2 302 689 'The iMtiparatioh 

25 of such conipounds is fidly described in the afoienientioned patentis and public^^ 
which are incorporated herein by reference. 

A paiticularly neuroIdnin-1 ieceptor antagonist foi' use in conjunction 
with the compounds of the present invention is 2-(R)-(l-(R)-.(3.5- 
bis(trifluoromethyl)phenyl)ethoxy)h3-(SH4-fluorophenyl)-4-(3-(5-oxo4H,4H-l,2,^ 

30 . triazolo)methyl)niorpholine, or a pharmaceutically acceptable salt thereof, which is ' 
described in U.S. Patent No. 5,719,147, 

A compound of the instant invention may also be administered with an 
agent useful in the treatment of anemia. Such an anemia treatment agent is, for 
example, a continuous eythropoiesis receptor activator (such as epoetin alfa). 
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A compound of the instant invention may also be administered with an 
agent useful in the treatnient of neutropenia. Such a neutropenia treatment agent is, 
for example, a hematopoietic growth factor which regulates the production and 
fuiicdoh of neutrophils such as a human granulocyte colony stimulating factor, (G- 
5 CSF). Examples of a G-CSF include filgrastim. 

A compound of the instant invention may also be aciministered with an 
inununblogic-enhancing drug, such as levamisole, isoprinosine arid Zadaxiri. 

thus, the scope of the instant invention encompasses the use^ of th^ 
instantly claimed compounds in combination with a second compound selected froni: 
10 1) an estrogen i^eceptor modulator, 

2) an androgen receptor modulator, 

3) retinoid receptor modulator, 

4) a cytotoxic agent, 

. 5) ati antiproliferative agent, 

15 6) a prenyl-protein transferase inhibitor, 

7) an HMG-CoA reductase inhibitor, 

8) an HIV protease inhibitor, 

9) a reverse transcriptase inhibitor, : 

10) an angiogenesis inhibitor, 
20 11) PPAR-Y agonists. 

12) PPAR-5 agonists, 

13) an inhibitorof inherent multidrug resistanbe, ; 

14) an anti-emetic agent, 

15) an agent usefid in die treatment of anemia, 

25 16) agent useful in the treatment of neutropenia, and 

17) an immunoibgic-enhancing drug. 
Ang;iogenesis inhibitors to be u^ 
tyrosine kinase inhibitor, an inhibitor of epidermal-derived growth factor, an inhibitor 
of fibroblast-deri ved growth factor, an inhibitor of platelet derived growth factor, an 
30 MM? (matrix metailoprotease) inhibitor, an integrin blocker, interferon-Oi 
interleukin-12, pentosan polysulfate, a cyclooxygenase inhibitor, 
carboxyamidotriazole, combretastatin A-4, squal amine, 6-0-chIordacetyl-carix>nyi)- 
fumagillol, thalidomide, angiostatin, troponin-1, or an antibody to VEGR In an 
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embodiment, the estrogen receptor modulators are selected from tamoxifen arid 
raloxifene. 

Also included in the scope of the claims is a method of Wafing cancer 
that comprises administering a therapeutically effective ainount of a corhpouhd of 
S Formula I iii cpmbination with radiation therapy and/or in combination with a 
compound selected from: 

1) an estrogen receptor modulator, 

2) an androgini receptor modulator, 

3) lietinoid receptor modulator, 

10 4) a cytotoxic agent, V 

5) an antiproliferative agent, 

6) a prenyl-protein transferase inhibitor, 

7) an HMG-CoA reductase inhibitor, 

8) an HTV protease inhibitor, 

15 9) a reverse transcriptase inhibitor, 

10) an angiogenesis inhibitor, 

11) PPAR-Y agonists, 

12) PPAR-5 agonists, 

. / 13) ^n inhibitor of inherent multidrug resistance, 
20 14) an anti-emetic agent, 

15) an agent useful in the treattnent of anemia, 

16) agent useful in the treatment of neutropenia, and 

17) an inimunologic^nhancing drug.. 

If fonnulated as a fixed dose, such combination product^ enipl^^^ 
25 compounds of this invention within the dosage range described below and the other 
pharmaceutically active agent(s) within its approved dosage range. \C;pmpounds of 
the instant invention may alternatively be used sequentially with known 
pharmaceutically acceptable agent(s) when a combination formulation is 
inappropriate. 

30 The term "adrninistration" and variants thereof <e.g., "administering" a 

compound) in reference to a compound of the invention means introducing the 
compound or a prodrug of the compound into the system of the animal in need of 
treatment. When a compound of the invention or prodrug thereof is provided in 
combination with one or more other active agents (e.g., a cytotoxic agent, etc.). 
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"administration" and its vmiants aie each understood to include concurrent and 
sequentisd introduction of the compound or prodnig thereof 

As iised herein, the term "coniposition" is intended to enc^ 
product comprising the specified ingredients in the specified aniounts, as well as any 

. 5 product which itsults, directly or indirectly, from combination of the specified 
ingredients in the specified amounts, 

The term "therapeutically effective amount" as used herein meians that 
amount of active compound or pharmaceutical agent that elicits the biological oir 
medicinal response in a tisfsue, system, animal or humian tfiat is being sought by a 

10 . researcher, veterinarian, medical doctor or other clinician. 

The term "treating cancer" or/'trMtnient of cancef^ 
administration to a mammal afflicted with a cancerous condition and refers to an 
effect that alleviates the cancerous conditibn by killing the cancerous cells, but also to 
an effect that results in the inhibition of growth and/or metastasis of the cancer. 

15 The invention further comprises the use of the instant compounds in a 

method to screen for other compounds that bind to KSP. To employ the compounds 
of the invention in a inethod of screening for compounds that bind to KSP kinesin, the 
KSP is bound to a support, and a compound of the invention (Which is a mitotic 
agent) is added to the assay. Alternatively, the compound of tiie invention is bound to 

20 the support and KSP is added. Classes of compounds among which novel binding 
agents may be sou^t include spedfic antibodies, non-natural b^ 
identified in screens of chemical libraries, peptide analogs, etc. Of particular interest 
are screening assays for candidate agents that have a low toxicity for human cells. A 
wMe variety of assays may be used for this purpose, including labeled 

25 protein-protein binding assays, electrophoretic mobility shift assays, immunpaissays 
for protein binding, functional assays (phosphorylation assays, etc.) and the like; 

The determination of die binding of die mitotic agent to KSP may be 
done in a number of ways. In a further embodiment, the mitotic agent (the compound 
of the invention) is labeled, for example, witii a fluorescent or radioactive moiety and 

30 binding determined directly. For example, this may be done by attaching all or a 
portion of KSP to a solid support, adding a labeled mitotic agent (for example a 
compound of the invention in which at least one atom has been replaced by a 
detectable isotope), washing off excess reagent, and determining whether the amount 
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of the label is that present on the solid support: Various folocidng and washing steps 
may be utilized as is known in the art; 

By "labeled" herein is meant that the compound is either direcUy or 
indirectly labeled with a label which provides a detectable signal; cig:, radioisotope, 
5 fluorescent tag, enzyme, antibodies, particles such as magnetic particles^ . . 

chemiluminescent tag, or specific binding molecules^ etc. Specific binding molecules 
include pairs, such as biotin and streptavidin, digoxin and antidigoxin etc. i^or tfie 
specific binding members, the complementary member would normally be labeled 
with a molecule which provides for detection, in accprdance with known procedures, 

10 as outlined above. The label can directly or indirectly provide a detectable signal. 

In some embodiments, only one of the components is labeled For 
example, the kinesin proteins may be labeled at tyrosine positions using I, or with 
fluorophores. Alternatively, more than one component may be labeled with different 
labels; using for the proteins, for example, and a fluorophor for the mitotic agents. 
.15 The compounds of the invention may also be used as competitors to 

screen for additional drug candidates. "Candidate bioactive agent" or "drug 
candidate" or granmiatical equivalents as used herein describe any mdlec^u^^ 
protein, oligopeptide, small organic molecule, polysacchiaride, polynucleotide, etc., to 
be tested for bioactivity; They may be capable of directly or indirectly Altering thcs 

20 cellular proliferation phenotype or the exjpressioh of a cellulsa* proliferation sequence, 
including both nucleic acid sequences and protein sequences. In other cases, 
alteration of cellular proliferation protein binding and/or activity is screened. Screens 
of this sort may be performed either in the presence or absence of microtubules. In the 
case where protein binding or activity is screened, further embodiments exclude 

25 molecules already known to bind to that particular protein, for example, polymer 
structures such as microtubules, and energy sources such as ATP. Still further . 
embodiments of assays herein include candidate agents which do not bind the cellular 
proliferation protein in its endogenous native state termed herein as "exogenous" 
agents. In another further embodiment, exogenous agents further exclude antibodies 

30 to KSP. 

Candidate agents can encompass numerous chemical classes, though 
typically they are organic molecules, in particular small organic compounds having a 
molecular weight of more than 100 and less than about 2,500 daltohs. Candidate 
agents comprise functional groups necessary for structural interaction with proteins. 
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partidularly hydrogen bonding and lipophilic binding, and for example include at least 
an amine, carbonyl, hydroxy!, ether, or caiboxyl group, and as a further example at 
least two of the functional chemical groups. The candidate agents often comprise 
cyclical carbon or heterocyclic jstructures and/or aromatic or polyaiomatic structures 
5 substituted with one or more of the above functional groups. Candidate agents are 
also found among biomolecQles iiicluding peptides, saccharides, fatty ad<^^ 
purines, pyrimidines, derivatives, structural analog or combinations thereof. In an 
embodiment the candidate agent is a peptide. 

Candidate agents are obtained from a Wide variety of soi^ 

10 libraries of synthetic or natural compounds. For example, numerous rneans are 

available for random and directed synthesis of a wide variety of organic compounds 
and biomolecules, including expression of randomized oligonucleotides. 
Alternatively, libraries of natural compounds in the form of bacterial, fungal, plant 
and animal eixtracts ane available or readily produced. Additionally, natural or 

15 synthetically produced libraries and compounds are readily modified throu^^ 

conventional chemical, physical and biochemical means. Known pharmacological 
agents may be subjected to directed or random chemical modifications, such as 
acylation, alkyiatibn, esterification, aihidification to produce stiuctural analogs. 
Competitive screening assays may be done by coinbining 

20 drug candidate in a first sample. A second sample comprises a mitotic agent, KSP and 
a drug candidate. This may be performed in either the presence or absence of 
microtubules. The binding of the drug candidate is determined for both samples, and 
a change, or difference in binding between the two saniples indicates the presence of 
an agent capable of binding to KSP and potentially modulating its activity. That is, if 

25 the binding of the drug candidate is different in the second sample relative t0 the first 
. sartiple, the drug candidate is capable of binding to KSP. 

In another embodiment, the binding of the candidate agent is 
determined through the use of competitive binding assays. In this embodiment, the 
competitor is a binding moiety known to bind to KSP, such as an antibody, peptide, 

30 binding partner, ligand, etc. Under certain circumstances, there may be competitive 
binding as between the candidate agent and the binding moiety, with the binding 
moiety displacing the candidate agent. 

In one erribodiment, the candidate agent is labeled. Either the 
candidate agent, or the competitor, or both, is added first to KSP for a time sufficient 
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to allow binding, if present Incubations may be performed at any temjperature which 
facilitates optimal activity, typically between about 4 and about 40^C. 

Incubation periods are selected for optimum activity, but may also be 
optimized to facilitate rapid high throughput screening. Typically between 0. 1 smd 1 
5 hour will be sufficient. Excess reagent is generally removed or washed away. The 
second component is then added, and the presence or absence of the labeled: 
component is followed, to indicate binding. 

In an embodiment, the conipetitor is added first, folloWed by the 
candidate agent. Displacement of the Competitor is aii indication the candidate agent 

10 is binding to KSP and thus is capable of binding to, and pdtentially rnoddating; the 
activity of KSP. In this embodiment, either component can be labeled; Thus, for . 
example, if the competitor is labeled, the presence of label in the wash solution 
indicates displacement by the agent. Alternatively, if the candidate agent is labeled, 
the presence of the label on the support indicates displacement. 

15 In an alternative embodiment, the candidate agent is added first, with 

incubation and washing, followed by the competitor. The absence of binding by the 
competitor may indicate the candidate agent is bound to KSP with a higher affinity. 
Thus, if the candidate agent is lateled, the presence of the label on the support, 
coupled with a lack of competitor binding, may indicate the candidate age;nt is ; 

20 capable of binding to KSP. 

If may be of value to identify the binding site of KSP. This can be 
done in a variety of ways. In one embodinient, once KSP has been identified as 
binding to the mitotic agent, KSP is fragmented or modified and the assays repeated 
to identify the necessary components for binding. 

25 Modulation is tested by screening for candidate agents citable of 

modulating the activity of KSP comprising the steps of combining a candidate agent 
with KSP, as above, and determining an alteration in the biological activity of KSP; 
Thus, in this embodiment, the candidate agent should both bind to KSP (although this 
may not be necessary), and alter its biological or biochemical activity as defined 

30 herein. The methods include both in vitro screening methods and in vivo screening of 
cells for alterations in cell cycle distribution, cell viability, or for the presence, 
morpbhology, activity, distribution, or amount of niitotic sjpindles, as are generally 
outlined above. 
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Alternatively, diffeireiitial screening may be used to identify drug 
candidates that bind to the native KSP, but cannot bind to niddified KSP. 

Positive controls and negative controls may be used in the assays. 
Preferably all control and test samples are. performed in at least triplicate to obtain . 
5 statistically significant results. Incubation of all samples is for a time sufficient for the 
binding of the agent tp the protein. Following incubation, all samples are washed free 
of non- specifically bound material and the amount of bound, generally labeled agent 
determined. For examjple, where a radiolabel is employed, the samples may be . 
counted in a scintillation counter to determine the amount of bound compound 
10 A variety of other reagents may be included in the screening assays. 

These include reagents like salts, neutral proteins, e.g., albumin ^ detergents, etc which 
may be used to facilitate optimal protein-protein binding and/or reduce non-specific 
or background interactions. Also reagents that otherwise improve the efficiency of the 
assay, such as protease inhibitors, nuclease inhibitors, anti-microbial agents, etc., may 
15 be used. The mixture of components may be added in any order that provides for the 
requisite binding. 

These and other aspects of the invention will be apparent from the 
teachings contained herein. 

20 • ASSAYS 

The compounds of the instant invention described in the iBxamples 
were tested by the assays described below and were found to have kinase inhibitory 
activity. Other assays are known in the literature and could be readily performied by 
25 those of skill in the art (see, for example, PCT Publication WO 01/30768. May 3, 
2001, pages 18-22). 



I. : Kinesin ATPase In Vitro Assav 

Cloning and expression of human poly-hlstidine tagged KSP motor domain 
30 (KSP(367H)) 

Plasmids for the expression of the human KSP motor domain construct 
were cloned by PGR using a pBluescript full length human KSP construct (Blangy et 
a!.. Cell, voK83, ppl 159-1 169, 1995) as a template. The N^erminal primer 5'- 
GCAACGATTAATATGGCGTCGCAGCCAAATTCGTCTGCGAAG 
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(SEQ.ID.no.: ) and the C-terminal primer 5'.CK:AACG(nCGAGTt:AGtG 
GATGGTGGTGATGCTGAlTCACtrCAGGCTTATTC ) 
were used to amplify the motor domain and the neck linker region. The PiCIR products 
were digested with Asel and Xhol, ligated into the Ndel/Xhol digestion product of 
5 pRSETa (Invitrogen) and transformed into E. coli BL21 (DE3). 

Cells were grown at 37**C to an OD^oo of 0:5. After cooling the culture 
to room temperature expression of KSP was induced with lOOpM IPTG and 
incubation was continued overnight. Cells were pelleted by centrifugation and 
washed once with ice-cold PBS. Pellets were flash-frozen and stored ^8pX. 

10 /- '^ ' ; 

Protein Purification 

Cell pellets were thawed on ice and resuspended iii lysis buffer (SQmM 
K-HEPES, pH 8.0, 250mM KCl, 0.1% Tween, lOmM imidazole, 0.5mM Mg-ATP, 
ImM PMSF, 2mM benzimidine, Ix complete protease inhibitor cocktail (Roche))* 

15 Cell suspensions were incubated with Img/ml lysozyme and 5mM P-mercaptoethanbl 
on ice for 10 minutes, followed by sonication (3x 30sec). All subsequent procedures 
were performed at 4'^C. Lysates were centrifuged at 40,000x g for 40 minutes. 
Supematants were diluted and loaded onto an SP Sepharbse column (Pharmacia, Sml 
cartridge) in buffer A (SQmM K-HEPES, pH 6,8, ImM MgClz, ImM EGTA. IQmM 

20 Mg-ATP, ImM DTT) and eluted with a 0 to 750mM KCl gradient in buffer A, 

Fractions contaiiiing KSP were pooled and incubated with Ni-NTA resin ((^ageri) for 
one hour. The resin was washed thrpe times with buffer B (Lysis buffer niinus PMSF 
and protease inhibitor cocktail), followed by three IS-minute incubations md washes 
with buiffer B. Finally, the resin was incubated and washed for 15 minutes three times 

25 with buffer C (same as buffer B except for pH 6.0) and poured into a column. KSiP. 
was eluted with elution buffer (identical to buffer B except for ISOmM KCl and 
250mM imidazole). KSP-conmining fractions were piooled, miade 10% in sucrose, ^nd 
stored at -SOX. 

Microtubules are prepared from tubulin isolated from bovine brain. 
30 Purified tubulin (> 97% MAP-free) at 1 mg/ml is polymerized at 37^C in the presence 
of 10 fiM paclitaxel, 1 mM DTT, 1 mM OTP in BRB80 buffer (80 mM K-PIPES, 1 
mM EGTA, 1 mM MgCh at pH 6.8). The resulting microtubules are separated from 
non-polymerized tubuhh by ultracentrifugation and removal of the supernatant. The^ 
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pellet, containing the microtubuies, is gently resuspended in 10 )iM pacli taxel» 1 mM 
DTTi 50 ng/ml ampicillin, and 5 (xg/ml chloramphenicol in BRB80. 

The kinesin motor domain is incubated with microtubules, 1. mM ATP. 
(1:1 MgCh: Na-ATP). and compound at 23**G in buffer containing 80 mM K-HEPES 
5 (pH 7.0), 1 mM EGTA, 1 mM DTT, 1 mM MgCU, and 50 mM KCl The reaction is 
terminated by a 2-10 fold dilution with a final buffer composition of 80 niM HEPES 
andSO mMEDTA. Free phosphate Item the ATP hydrolysis reaction is m 
via a quiiialdine red^ammonium molybdate assay by adding 150 |il of quench C 
buffer containing a 2: 1 ratio of quench Arquench B. Quench A contains 0.1 nig/ml 
10 quinaldine red and 0.14% polyvinyl alcohol; quench B contains 12.3 mM ammonium 
molybdate tetrahydrate in L15 M sulfuric acid. The reaction is incubated for 10 
niinutes at 23°C, and the absoibance of the phospho-molybdate complex is measured 
at540nm. 

The compounds 1-8, 2-9, 2-10, 3-2 and 4-1 described in the Examples 

15 were tested in the above assay and found to have an IC50 ^ 5G|iM. 
n* Cell Proliferation Assay 

Cells are plated in 96-well tissue culture dishes at densities that allow 
for logarithmic growth over the course of 24, 48, and 72 hours and allowed to adhere 
Qvemight: The following day, compounds are added in a 10-point, one-half log 

20 titration to all plates. Each titration series is performed in triplicate, and a constant 
DMSO concentration of 0.1% is maintained throughout the assay. Controls of 0.1% 
DMSO alone are also included. Each compound dilution series is made in media 
without serum. The final concentration of serum in the assay is 5% in a 200 \iL 
volume of media. Twenty microliters of Alamar blue staining reagent is added to each 

25 sample and control well on the titration plate at 24, 48, or 72 hours following the 
addition of drug and returned to incubation at 37**C. Alamar blue fluorescence is 
analyzed 6-12 hours later on a CytoFluor n plate reader using 530-560 nanometer 
wavelength excitation, 590 nanoJmeter emission. 

A cytotoxic EC50 is derived by plotting compound concentration on 

30 the X-axis and average percent inhibition of cell growth for each titration point on the 
y-axis. Growth of cells in control wells that have been treated with vehicle alone is 
defined as 100% growth for the assay, and the growth of cells treated with 
compounds is compared to this value. Proprietary in-house software is used calculate 
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percent cytotoxicity values and inflectioh points using logistic 4-parameter curve: ' 
fitting. Percent cytotoxicity is defined as: 

% cytotoxicity:(Fluoiiescencecontioi) - (Houiescencesampic) xlOOx (Fluoresccriceccmiioi)'' 

The inflection point is rei)oned as the cytotouc EC50. 

in. Evaluation of mitotic anest and apoptosis by FACS 

FACS analysis is used to evaluate the ability of a comipound to arrest 

10 cells in mitosis and to induce apoptosis by measuring DNA content in a treated 
population of cells. Cells are seeded at a density of 1.4x10^ cells per 6cm^ tissud 
culture dish and allowed to adhere overnight. Cells are then treated with vehicle 
(0-1% DMSO) or a titration series of compound for 8-16 hours. Following tieatment, 
cells are harvested by trypsinization at the indicated times and pelleted by 

15 centrifugation. Cell pellets are rinsed in PBS and fixed in 70% ethanol and stored at 
4X1 overnight or longer. 

For FACS analysis, at least 500,000 fixed cells are pelleted and the 
70% ethanol is removed by aspiration. Cells arc then incubated for 30 min at 4**C with 
RNase A (SO Kunitz units/ml) and propidium iodide (50 (xg/ml), and analyzed using a 

20 Bectpn Dickinson FACSCaliber. Data (from 10,000 cells) is analyzed using the 
Modfit cell cycle analysis modeling software (Verity Inc.). . 

An ECso foi: mitotic arrest is derived by plotting compound 
concentration on the x-axis and percentage of cells in the G2/M phase of the cell 
cycle for each titration point (as measured by propidium iodidb fludresdeiice) on the 

23 y-axis. Data analysis is perfpnned using the SigmaPlot program to calculate an 
inflection point using logistic 4-parameter curve fitting. The inflection point is 
reported as the EC50 for mitotic arrest. A similar method is used to determine the 
compound EC50 

for apoptosis. Here, the percentage of apoptotic cells at each titration point (as 
30 determined by pix)pidium iodide fluorescence) is plotted on the y^axis, ahd a similar 
analysis is carried out as described above. 
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VI. Immunofluorescence Microscopy to Detect Monopolar Spindles 

Methods for immunofluorescence staining oif DN A, tubulin, and 
pericentrin are essentially as described in Kapoor et al (2000) J. Cell Biol. 150: 975- 
988. For cell culture studies, cells are plated on tissuen^ulture treated glass chamber 
5 slides and allowed to adhere overnight. Cells are then incubated with the compound 
of interest for 4 to 16 hours. After incubation is complete, media and drug are 
aspirated and the chamber and gasket are removed from the glass slide. Cells are then 
permeabiiized, fixed, washed, and blocked for nonspecific antibody binding 
aiccording to the referenced protocol. Paraffin-embedded tumor sections are 
10 deparafBnized with xylene and rehydrated through an ethanol series prior to bldclcing* 
Slides are incubated in primary antibodies (mousp monoclonal anti-a-tubulin 
antibody, clone DM1 A from Sigma diluted 1 :SpO; rabbit polyclonal anti-pericentrin 
antibody from Covance, diluted 1 :2000) overnight at 4*t. After washing, slides are., 
incubated with conjugated secondary antibodies (FTTC-conjugated donkey anti- 
15 mouse IgG for tubulin; Texas fed-conjugated donkey anti-fabbit IgG for pericentrin) 
diluted to IS^ig/ml for one hour at room temperature. Slides are then washed and 
. counterstained with Hoechst 33342 to visualize DNA. Imniunostained samples are 
imaged with a lOOx oil immersion objective on a Nikon epifliiorescence microscope 
using Metamorph deconvolution and imaging software. 
•\26 . . 

EXAMPLES 



25 



Examples provided are intended to assist in a further un(terstanding of 
the invention. Particular materials employed, species and conditioiis are intended to 
be illustrative of the invention and not limiting of the reasonable scope thereof. 
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SCHEME 1 



^NHo O CH2CI2 



1-1 

S^COgH 



N- 
H 

1-2 



benzylamine s 



^,-X PyBop,TEA V . 




H 



1-3 



1-4 



KOH 
80 



NaOH 



HO" 



.OH 



135 »e 




Bra, AcO H 
60 "C 




EtOH,60°C 




o^a 




CH2CI2 




Methyl 3-(butyryiamino)thiophene-2'Carboxvlate (1-2) 
5 To a flame dried flask equipped with stir bar was added methyl 3- 

aminothiophene-2-carboxylate (2.06 g, 13.1 miriol) and aiihydrous methylene 
chloride (10.0 mL). The resuhing solution was cooled to 0 ''C, and treated 
successively with pyridine (1.11 mL, 13J inmol) and butyryl chloride (1.44 inL, 13.7 
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mmol) while stirring under N2. The ice bath was reiifioved, and the reaction warmed to 
25 ""C and stirred 3h. The reaction was then poured into IN HCI and extracted with 
methylene chloride. The combined organics were dried over magnesium sulfate, 
filtered and concentrated to provide methyl 3-(butyrylamino)thiophene-2rcarboxyiate 
5 (1-2). MS 228 found, 227.3 required 

3-(Butvrvlamino^thiophene-2-caiboxvlic acid f l-3> 

Methyl 3-(butyrylamino)thiophene-2K:arboxylate (1-2, 2.70 g/^ 
mmol) was dissolved in 1: 1 EtOH/HiO <10 mL) and treated with KOH pellets (2.00 g, 
10 3S.6 mmol). The resulting solution was stirred 12 h at 80 X, poured into IN HCI and 
cooled to 0 ^C. Tht precipitate was filtered, washed with cold Et20 and dried under 
vacuum to provide 3->(butyrylamino)thiophene-2*carboxylic acid (1-3). MS 214 found 
213.2 required. 

15 N-Benzvl-3-(butvrvlamino)thi ophene-2>carb6xamide (1 -4) 

To a flame dried flask equipped with stir bar was added N-benzyl-3- 
(butyrylamino)thiophene-2-carboxamide (1-3, 1.66 g, 7.78 mmol) and anhydrous 
DMF (8 mL). The resulting solution was treated successively with PyBop (4.86 g, 
9.34 mmol), TEA (1.41 mL, 10.4 mmol) and benzylamine (1.1 ImL, 10.1 mmol). The 
20 reaction was stirred at 60 °C for 12 h. Upon completion, the reaction was diluted with 
EtOAc (lOOmL), and washed with NaHCOa (sat. aq), H2O (3 x 3GmL), and sat aq. 
NaCl (100 mL). The organics were dried over MgS04 and filtered. The crude residue 
was purified by flash column chromatography (Si02, 0-50% EtOAc/hexahes gradient) 
to give N-benzyl-3-(butyrylamino)thiophene-2-carboxamide (1-4). *H NMR (300 
25 MHz,CDCl3)5ll.pO(s, lH),«.20(d,J = 5.5Hz, 1H),7.37 (m,6H). 6.15 (s, IH), 
4.60 (d, J ^= 5.8 Hz, 2H), 2,40 (t, J = 7.7 Hz, 2H), 1.80 (m, 2Hp. 1.00 (t, / = 7,4 Hz. 
3H); MS 303.0 found 302,4 required, 

3-Benzvl"2-propvlthienor3,2-dlpyrimidin-4f3H)-one (1-5) 
30 N-Benzyl-3-(butyrylamino)thiophene-2-carboxamide (1-4, 2.00 g, 6.60 

mmol) was dissolved in ethylene glycol (15.6 mL) and treated with NaOH pellets (26 
mg, 0.66 mmol). The reaction was heated to 135 °C for 3 h and allowed to cool. The 
reaction was diluted with EtOAc (lOOmL) and washed with NH4CI, H2O (2 x 20mL), 
NaCl (30 mL) and dried with MgS04. Organics were concentrated to provide 3- 
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benzyl-2-propylthieno[3,2Ki]pyrimidin-4(3H)-ohe (1-5). *H NMR (300 MHz, GDCI3) 
8 7.77 (d, J = 5.2 Hz, IH), 7.30 (m, 4H), 7. 17 (d, J = 6.4 Hz, 2H), 5.43 :(s, 2H), 2 J3 
(m, 2H), 1.85 (m, 2H), 0.98 (t, 7 = 7.3 Hz, 3H); MS 285.0 found 284.3 required! 

5 3-Benzvl-2-(l-bix)m6DroDvlMhienor3.2-d1pvriiiudin-4(3H)^^ ( 1>6> 
3-Benzyl-2-propyltMeno[3,2Hl]pyriiTudin 
mmol) was dissolved in AcOH (3.0 mL) and treated with Br2 neat 0.43 mL, 8.44 
imnol). The reaction was wanned to 60 X for 6h, and then concentrated. The residue 
was purified by flash colunui chromatography (Si02, 0-10% EtOAc/hexanes gradient) 
10 to give 3-bcnzyl-2-(l-bn)mopropyi)tiiienp[3,2-^d]pyrimidin-4p "H NMR 

(300 MHz, CDCI3) 5 7.82 (d, /= 5.2 Hz, IH), 7.28 (m, 4H), 7.1^ 
6.26 (d, /= 16.5 Hz, IH), 4.93 (d, J = 16.5 Hz, IH), 4.68 (t, 7 = 7.1 H, IH), 2.43 (m, 
IH). 2.25 (m, IH). 0.73 (t, / = 7.0 Hz, 3H); MS 364.8 found 363.2 requi^^^ 

15 3-Benzyl-2-(l-{[2-(dimethylamino)ethyl]aminQ}propyl)thieno[3,2-d]pyn 
4(3H)-one(l-7) ^ 

3-Benzyl-2-(l-broniopropyl)thieno[3,2-^]pyriniidin-4(3H)-one(l-6, : 
0.032 g, 0.088 mmol) was dissplvefd in EtOH (2.0 mL) and treated with N,N-dimethyl 
ethylenediamine (0.03 mL, 0.26 nuriol). The reaction was to 80 **G for 24 h. The 
20 reaction was diluted with EtOAc (20 mL), washed with 5% NH4CI, and dried over 
. MgS04. The organics were concentrated under reduced pressure to provide 3-benzyl- 
2-(l-{ [2-(dimethylanuno)ethy]]aminp}propyl)thieno[3,2Hljpyrimidin-4(^ (1- 
7). MS 371.1 found 370.5 required. 

is N-(l-(3-Benzyl-4-oxo-3,4-dihydrothieno[3,2Kiipyrimidin-2-yl)pr^^ 
r2-(dimethvlamino)ethvnbenzaniide (1-8) 

3-Benzyl-2-(l*{ [2-(dimethyiamino)ethyl]amino }propyl)thieno[3,2- 
d]pyrimidin-4(3H)-one (1-7, .030 g, 6.081 mmol) was dissolved in DCE (1.0 mL) and 
treated successively with 4-bromo-benzoyIchloride (0.026 g, 0.12 mmol) and TEA 

30 (0.03 mL, 0.24 mmol). The reaction was stirred at 25 for 1 h. The reaction was 
diluted with DCM (10 mL), washed with 5% NaHCOa and dried over MgS04. The 
organics were concentrated under reduced pressure and subjected to fl^h column 
chromatography (Si02, 0-6% MeOH/CHaCh gradient) to provide N-[ l-(3-benzyM- 
oxo-3,4-dihydrothieno[3,2-d]pyrimidin-2-yl)propyl]-4-bromo-N-[2- 
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(dimethyIamino)ethylibenzamide (1-8). 'H NMR (300 MHz, CDCI3) 6 7.83 (<I,7 = 
5.2 Hz, IH), 7.54 (m, 2H), 7.32 (m, 5H), 7.15 (m, 2H), 6.11 (d, J = 16.0 Hz, IH), 5.96 
(t,J = 7.0Hz, IH), 5.12 (d,/= 16.0 Hz, IH), 3.40 (m,2H), 2.04 (m,2H), 1.85 (m. 
IH), 1.77 (s, 6H), L59 (m, IH), 0.65 (t, / = 6.9 Hz, 3H); MS 553.1 found. 553.5 
.5 required. 



SCHEME 2 




2-4 
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SCH^/IE 2 (continued) 
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SCHEME 2 (continued) 




Br 



tert-Butvl 3-r(benzVlamino)carbonyl1thien-2'yicarbamate (2-2) 

A solution of teit-butyllithium in pentane (1 .7 M, 42.5 mL, 72.3 mmol, 
5 2.40 equi v) was added to a solution of tert-butyl thien-2-ylcarbainate (2-1 , 6.00 g, 
30.1 nunol, 1 equiv) in THF (300 mL) at -78 X. The reaction mixture was stiired 
for 45 min, then solid CO2 (approximately 20 g) was added and the resulting mixture 
was warmed to 0 X and stirred for 30 minutes. The reaction mixture was partitioned 
between aqueous 1 N hydrochloric acid solution and ethyl acetate (2 x 150 mL). The 
Id combined organic layers were dried over sodium sulfate and concentrated. The 
residue was purified by flash column chromatography (hexanes initially, grading to 
100% ethyl acetate), and the polar fractions were concentrated* A solution of the 
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residue, benzylamine (6.61 g, 61.7 mmol, 2.05 equiv), l-(3-dimethylaimnopro^ 
ethylcarbodiiiirude hydrochloride (5.91 g, 30.8 mmol, 1.02 equiv), l-hydroxyr7- 
azabenzotriazole (4. 19 g, 30.8 mmol, 1.02 equiv), and triethylamine (8,59 mL, 61.7 
mmol, 2.05 equiv) in DMF (100 mL) was stirred at 55**e for 24 li. The reaction 

S mixture was concenitrated, and the residue was partitioned between saturated aqueous 
sodium bicarbonate solution and ethyl acetate (3 x lOO mL). The combined organic 
layers were dried over sodium sulfate and concentrated. The residue was purilfied by 
flash column (hexanes initially, grading to 100% ethyl acetate) to give tert-butyl 3- 
[(benzylamino)carbonyl]thien-2-ylcatbamate (2-2) as a colorless oil. NMR (300 

10 MHz, CDCb) 5 7.37 (m, 5H), 6.87 (d, IH, 7=5.8 Hz), 6.69 (d, IH, 7= 5.8 Hz), 6,13 
(Si IH), 4.61 (d. 2H, 7 = 5.5 Hz), 1.52 (s, 9H). 

N-benzvl"2-(butvrvlamino)thiophene-3"Carboxamide (2-3) 

A solution of tert-butyl 3-[(benzylamirio)carbonyl]thieri-2-yIcarbamate 

15 (2-2, 500 mg, 1.50 mmol, 1 equiv) was saturated with HCl gas at 0 ""G, and the 
resulting solution was stirred at 0 ®C for 1 h, then allowed to warm to 23 °C and 
stirred for 1 h. The reaction mixture was concentrated and the residue was dissolved 
in pyridine (10 mL). The resulting solution was cooled to 0 ^^C, and butyryl chloride 
(420 fiL, 4.04 mmol, 2.69 equiv) was added in three equal portions oyer 1 h. Thie 

20 reaction mixture was partitioned between aqueous sodium bicarbonate solution arid 
ethyl acetate (50 xnL). The organic layer was dried over sodium sulfate and 
concentrated. The residue was purified by flash column (hexanes initially, grading to 
100% ethyl acetate) to give N-benzyl-2-(butyrylMMno)thiophene-3-ca^ 
3) as an off-white solid. 'H NNIR (300 MIIz, 0)013) 6 7.36 (m. 5^^^^ 

25 6.1 Hz), 6.76 (d, IH, J = 5.8 Hz), 6;23 (s, IH), 4,62 (d, 2H, 7 = 5.8 Hz), 2.47 (t 2H, 7 
= 7.3 Hz), 1.80 (sextet. 2H, 7 = 7.3 Hz), 1.01 (t, 3H, 7= 7.3 Hz). 

3-benzvl-2-propvlthienof23-d1pvrimidin-4(3H)-one (2-4) 

A mixture of N-benzyl-2-(butyrylamino)thiophene-3-carboxamide (2- 
30 3, 230 mg, 0.76 mmol, 1 equiv) and sodiuni hydroxide (3 mg, 0 08 mmol, 0.1 equiv) 
in ethylene glycol (5 mL) was heated at 130 °C for 5 h. The reaction mixture was 
allowed to cool, then partitioned between a half-saturated aqueous sodium chloride 
solution and ethyl acetate (2 x 75 mL). The combined organic layers were dried over 
sodium sulfate arid concentrated. The residue was purified by flash column (hexanes 
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initially, grading to 100% ethyl acetate) to provide 3-benzyl-2-propylthieno[2,3- 
dipyrimidin-4(3H)-one (2-4) as a colorless oil which solidified upon staiiding. 
NMR (300 MHz, CDCI3) 5 7.48 (4 IH, J = 5.8 Hz), 7:31 (m, 3H), 7.19 (d, IH, / = 
5.8 Hz), 7.17 (d, 2H, / = 7.9 Hz), 5.42 (s, 2H)i 2 72 (t, 2H, / = ^^^^^ 
5 2H,7 = 7.6Hz),a97(t,3H,/=7.3Hz). 

3-benzyl-5,6-dibn)mo-2<l-bromopropyl)tWcno[23-d]pyriim (2-5) and 

3-benzvl-6-bromo-2rf 1-bromopropvntfiienof 23-dlpviiniidin-4f3H)H)ne (2^) 
A solution of 3-benzyl-2-propylthieno[23-d]pyriniidin-4(3 

10 4, 100 mg, 0.35 nuiiol, 1 equiv), potassium acetate (207 mg, 2.1 mmol, 6 equiv) and 
bronune (338 mg, 2 J nunbl, 6 equiv) in acetic add (2 mL) was heated at 1^ 
. hr. The reaction was concentrated, and the residue was purified by fliash 
chromatography. Elution with 30 % hexanes/EtOAe gave 3-benzyl-5,6-dibix)mo-2-(l- 
bromopropyl)thieno[2,3-d]pyrimidin-4(3H)-one (2-5) as a colorless isolid. . ^H NMR 

15 (500MHz, CDCl3)57.35 (m, 2H),7.30(m, lH)J.14(d,y = 7.3^&^ 

= 16.3 Hz, IH), 4.87 (d, /= 16.3 Hz, IH), 4.62 (t, 7 = 7.3 Hz, IH), 2.35 (m, lH), 2.18 
(m, / = IH), 0.72 (t, / = 7.3 Hz, 3H). Further elution with the same eluant gave 3- 
benzyl-6-bromo-2-(l-bromopropyl)thieno[2,3-d]pyrimidin-4(3H)-one (2-6) as a 
colorless gum. 'Hite (500 IH), 7.34 (m,2H), 7.29 (m, 

iq IH), 7.12 (d, / = 7.3 Hz, 2H), 6.21 (d, J = 16.3 Hz, 1 H), 4.88 (d, / = 16.3 Hz, IH), 
4,62 (t, / = 7.2 Hz, IH). 2.37 (m, IH), 2.18 (m, IH), 0.72 (t, /= 7-3 Hi, 3H). 

3-benzyl-5,6Kiibromo-2-(l-{(2-(dimethyianiiho)ethyI]anuno}propyl)th 

dlDVrimidin-4(3H)-one (2-7) , • - 

25 A solution of 3-benzyl-5,6-dibromo-2-(l-bromoprQpyl)thieno(2,3- 

d]pyrimidin-4(3H)-one (2t5, 35 mg, O.OiK 

dimethylethylenediamine (17 nig, 0.198 mmol, 3 eqiiiv) in ethahol (5mL) was heated 
at reflux for 18 h. The reaction was concentrated, and the residue was partitioned 
between EtO Ac and brine. The organic layer was dried (MgS04) and concentrated to 
30 provide 3-benzyl-5,6-dibromo-2-(l-{(2-(dimethylamino)ethyl]amino}propyl)thieno- 
[2,3-d]pyrimidin-4(3H)-one (2-7) as a yellow gum. MS(M+1) = 526.8. 

3-benzyI-6-bromo-2-(l-{[2-(dimethylamino)ethyl]aniino}propyl)thienp[2,3- 
d1pvrimidin-4(3H)-one (2-^8) . . 
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A solution of 3-benzyl-6-biX)mo-2-(l-bromopr6pyl)thi^ 
d]pyriinidin-4(3H)-one (2-6, 35 mg, 0.079 mmol, 1 equiv) and N,N^ 
(Umethylethylehediamine (21 .mg, 0.237 mmol, 3 equiv) in ethanol (SmL) was heated 
at reflux for 18 h. The reaction was concentrated, and the residue was partitioned 
S between EtOAc and brine. The organic Ia:yer was dried (M gS04) and cohcentiiited to 
provide 3-benzyl-6-bromo-2-(l-{ [2-(dimethyIaniino)ediyl]amino}propyl)thi^ 
d]pyrimidin-4(3H)-one (2-8) as a yellow gum. MS(M+1) = 449.9. 

N-(H3-benzyl-5,6-dibromo-4-oxo-3,4-dihydrotfueno 

10 4-bromo-N-r2-(dimethvlamino)ethvnbenzamide(2-9) 

A solution of 4-bromobenzoyl chloride (19 mg, 0.085 mmol, 1 equiv) 
in dichloromethane (1 mL) was added to a solution of 3-benzyl-5,6-dibromo-2-(l-{ [2- 
(dimethylamino)ethyl]amino}propyl)thieno[23-d]pyrimidin-4(^ (2-7; 45 mg, 
0.085 nmiol, 1 equiv) and N,N-diisopropylethylamine (11 mg, 0.085 mmol, I equiv) 

15 in dichloromethane (5 mL), and the resulting reaction mixture was stirred under 

ambient conditions for 1 h. The reaction mixture was washed with saturated aqueous 
NaHCOs solution, then brine, and dried (MgS04) and concentrated. The residue was 
purified by reverse-phase LC (H20/eH3CN gradient w/ 0.1 % TFA present) to 
provide N-[l-(3-benzyl-5,6-dibrom6^-oxo-3i4-dihydrotW^^^^ 

20 yl)ptopyI]-4-bromo-N-[2-(dimethylamino)ethyl]benzaniide (2-9) as a colorless foam. 
MS(M+1)= 708.9 " 

N-[l-(3-ben2yl-6-bromo-4-oxo-3,4-dihydrothieno[2,3-d]pyrimidin-2-yl)^^^^ 
bromo-N-f2-(dimethvlamino)ethvnbenzamide(2-10) 

A solution of 4-bromobenzoyl chloride (19 mg, 0.08S mmol, 1 equiv) 
in dichloromethane (1 mL) was added to a solution of 3-benzyl-6-bromo-2-(l-{ [Z- 
(dimethyIamino)ethyI]aniino}propyl)thieno[2,3--d]pyrimidin-4(3H)-one (2-^8, 38 mg, 
0.085 mmol, 1 equiv) and NJhJ-diisopropylethylamirie (11 mg, 0.085 mmol, 1 equiv) 
in dichloromethane (5 mL), and the resulting reaction mixtuie was stirred under 
ambient conditions for 1 h. The reaction mixture was washed with saturated aqueous 
NaHCOa solution, and brine, then dried (MgS04) and concentrated. The residue was 
purified by reverse-phase LC (H2O/CH3CN gradient w/ 0. 1 % TFA present) to 
provide N-[l-(3-benzyl^-bromo-4-oxo-3,4-dihydrothieno[2,3-d]pyrimidin-2- 
yl)propyl]-4-^bromo-N-[2-(dimethylamino)ethyl]benzamide (2-10) as a colorless 
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30 
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foam. 'H NMR (500 MHz, CDCI3) 5 7.55 (m, 3H), 7.31 (m, 5H), 7.14 (m, 2H), 6.04 
(d, J = 15.4 Hz, IH), 5.92 (m, iH), 5.12 (d, 7 = 15.4 Hz, IH). 3.37 (m, 2H), 2.05 (m, 
4 H), 1.83 (nii 6H), 0.65 (m, 3H). 



5 SCHEMES 




Br 



3-benzyj^2-( 1 - { [2-<dimethylamino)ethyl]amino ) propyl)thiaio[23-dipyrimid 

4(3m-one(3-n : ' ■ 

A mixture of 3-benzyl-6-bromo-2-(l-{ [2-(dimethyIamino)ethyl]- 
10 amino }propyl)thieno[2,3-d]pyrimidin-4(3H)-one (2-8,17 mg, 0,38 mmol, 1 equiv) 
and 10 % Pd/C in ethyl acetate (5 mL) was hydrogenated at 1 atm. for 3 h. The 
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mixture was filtered and the filtrate concentia 

(d]methylamino)ethyl]amino } propyl)thieno[23-d]pyrimidin-4(3H)-6ne (3-1) as a 
pale yellow guin. MS(M+1) = 371.1. 

5 N-[l-(3-benzyl-4K)x6-3,4-dihydrothieno(2,3-d]pyri 

fdimethvlamino)ethvllben2amide (3^21 . .\ 

A solution of 4-bromobenzoyl chloride (8 mg, 0.035 mmol, 1 equiv) in 
dichloromethane (1 mL) was added to a solution of 3-benzyl-2Ki-{ [2- 
(dimethylamino)ethyl]amino}propyl)thieno[2,3Hl]pynmidin-4(3H)^ (3-1, 13 mg, 

10 0.035 mmol, 1 equiv) and N,N-diisopropylethylamine (5 mg, 0.035 mmol; 1 eqiiiv) ih 
dichloromethane (1 mL), and the resulting mixture was stirred under ambient 
conditions for 1 h. The reaction mixture was washed with saturated aqueous NaHCX)3 
solution, and brine, then dried (MgS04) and concentrated. The residue was purified 
by flash chromatography. Elution with CH2CI2 to 5 % NH3-EtOH/GH2Cl2 gave N-[l- 

15 (3-benzyl-4-dxo-3,4Kiihydrothieno[23-<i]pyriniidin-2-yl)propyl]-4-bromo-N-[2 

(dimethylamino)ethyI]benzamide (3-2) as an off-white foam. NMR (500 MHz, . 
CDCI3) 6 7.53 (m, 3H), 7.31 (m, 5H), 7:14 (m, 2H), 6.09 (d, 7= 15.6 Hz,^!^^^^^ 
(m, IH), 5.10 (d, 7=15.6 Hz, lH),3.4a(m,2H), 2,11 (m,lH), 2.03 (^^ 
(m, IH), 1.79 (s, 6H), 0:66 (t, /= 6.6 Hz, 3H). 
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The following compounds were prepared by simple modifications of the above 
procedures. The compounds were isolated in a free form with the exception of 
connpound 3-16, which was isolated as the HCl salt 



Gmpd 



Structure 



Name 



LRMSifi/z(M-fH) 



3-3 




N-[l.(3-benzyl-4-ox0"3,4. 
dihydrothieno[2,3-d]pyrimidin- 
2-yl)propyl]-4-bromo-N-(2- 
meth6xyethyl)benzamide 



LRMSin/z(M+H) 
539.9 found, 540.1 
required . 



3-4 




N-[H3-benzyl-4K)xo-3,4- 
dihydrothieno[2,3-d]pyriniidin- 
2-yl)propyli-4-bromo-N-[2- 
(methy]aTnino)ethy]]benzamide 



LRMS m/z (M+H) 
539.0 found, 539.1 
required 



3-5 




N-[l-(3-benzyM-oxo-3,4. 
dihydrothieno[2,3-d]pyrimidin- 
2-yl)propyI]-4-bromb-N-(2- 
hydroxyethyl)benzainide 



LRMS m/z (M+H) 
525.8 found, 526.1 
required. 
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3-6 




N-(2-aimnoethyl)-N-[l-(3- 
behzyI-4-oxo-3,4-dihydro 
thieno[2,3-d]pyriraidin-2- 
yl)propyl]-4-bromobenzainide 



UIMS m/z (M+H) 
524.9 found, 525.1 
required. 



3-7 




ethyl N-[l-(3-benzyI-4-oxo-3,4- 
dihydr6thiend[2,3Hd]pyriinidin- 
2-yl)propyl]-N-(4- 
broinobenzoyl)-beta-alaninate 



LRMS ffi/z O^+H) 
582.0 found, 582.1 
required. 



OEt 



3-8 




N-(l-(3-benzyl-4-oxo-3,4- 
dihydTOthieno[23-d]pyrimidin- 
2-yl)propyl]-N-(4- 
bromobenzpyO-beta-alanine 



LRMS m/z (M+H) 
553.9 found, 554.1 
required. . 



3-9 




N-[l-(3-benzyl-4-dxo-3,4- 

dihydrothieno[23-dlpyrimidin- 

2-yl)propyl]-4-bromo-N-(3- 

(dimethylamino)propylibenzam 

ide 



LRMS m/z (M+H) 
567.1 foundi567;l 
required. 
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[Received by the International Bureau on 12 SElP 2003 (12.09.03) ; 
original claims 1, 2, 3, 6, 7, 13 amended ; original claims 4, 5, B and 9 
cancelled; original claims 6-7 and 10-30, renumbered] 

V. A confound of Formula I: 

5 or a phannaceuticaUy acceptable salt or stereoisomer thereof, -vidieremi 

one of W, Y and Z is S and the other two of W, Y and Z ai^ d^^ 

- a IS O of 1; . 
10 bis Oor 1; 

mis 0, l,or2; 

nis 0to2; 

uis 2, 3, 4 or 5; 

15 r1 is phenyl, optionally substituted wilh one to three substituents selected £rom R^; 
' R2 and R?* are independently selected fiom: 
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t \ 




H 


YflssO'iQOKCi-Cin alkvL 






^) 


fC=0'>oOKG9-Cin alkenvl. 


D) 


i'P=0'iaOKC9-Cin alkYnvL 


c\ 

o) 




7) . 


C1-C6 peifluoroalkyl; 


8) 


(C=0)aObC3-C8 cycloalkyl, 


9) 


(C=0)aObheterocyclyl, 


10) 


S02NR7r8, and 


11) 


SO2C1-C10 alkyl. 



s^d alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or more substituents selected from R5; or 

r2 and R^' are combined to form -(CH2)u- wherein one of the caibpn atoms is 
optionally replaced by a moiety selected from O, S(0)m. -NC(0)-, aiid -N(R^)-, and 
wherein the ring formed when R^ aind r2' are combined is optionally substtitued with 
> one, two or three substituents selected from R5; 

r3 and R3* are independently selected from: 



1) 


H. 


2) 


(C=O)aObCl-Cl0 alkyl. 


3) 


(C=0)aObaryl, 


4) 


(C=0)aObC2-Cio alkenyl, 


5) 


(C=0)aObC2-ClO alkynyl, 


6) 


CO2H, 


7) 


C1-C6 perfluoroalkyl. 


8) 


(C=0)aObC3-C8 cycloalkyl, 


9) 


(C=0)aObheterocyclyl, 


10) 


SO2NR7R8, and 


11) 


SO2C1-C10 alkyl. 



said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substitutedi 
with one or more substituents selected from R5; 
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or fe3 and R3* along with the nitrogen to which tiiey arc attached arc combined to 



I 

OAAAA. 

I 



( Q ) .. 

foriniing which is a 5-12 membered nitrogen-containing heterocycle, which 

is optionally substituted with from one to six groups and which optionally 
iiicoporates from one to two additional heteroatoms, selected from N, O and S in the 
5 heterocycle ring; 

r4 is independently selected fix)m: 





1) 


(C=0)aObCi-Cip alkyl, 




2) 


(C=0)aObaryl, 


10 


3) 


(C=O)aObC2-Cl0 alkenyl, 




4) 


(C=6)aObG2-GlO alkynyl, 




5) 


CO2H, 




6) 


halo. 




7) 


OH, 


15 


8) 


ObCl-C6 perfluoroalkyl. 




9) 


(C=0)aNR7R8. 




10) 


CN, 




11) 


(C=O)a0bC3-C8 cycloalkyl. 




12) 


(C=0)aObheterocyclyl, 


20 


13) 


S02NR7R8.and 




14) 


SO2C1-C10 alkyl. 



said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or more substituents selected from R5; 



25 R5 



is: 



1) (C=O)aObCi-Ci0 alkyl, 

2) (C=0)aObaryl, 

3) C2-CIO alk«iyl, 

4) C2-C1O alkynyl, 

30 5) (C=0)aOb heterocyclyl, 

6) CO2H, 

7) halo. 
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8) . CN, 

9) OH. 

10) ObCi-C6perfluoroalkyl, 

11) Oa(C=0)bNR7R8, 

12) bxo, 

13) CHO, 

14) (N=0)R7R8,or 

15) (C=0)aObC3-C8 cycloalkyl, 

said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl optionally substituted 
with one or moiie substitueaits selected from r6; 

r6 is selectedfiom: 



1) 




2) 


Or(Ci-C3)perfluoroalkyl, wherein r is 0 or 1, 


3) 


(Co-C6)alkylene-S(0)niRa, wherein m is 0, 1 , or 2, 


4) 


bxo. 


5) 


OH, 


6) 


halo. 


7) 


. CN, 


8) 


(C=OK>s(C2^10)alkenyl, 


9) 


(C=O)iOs(C2-Cl0)alkynyl. 


10) 


(C=0)rOs(C3-C6)cycloalkyl, 


li) 


(C=O)rOs(C0-C6)alkylene-aryi, 


12) 


(C=0)rOs(Co-C6)alkylene-h€terocycIyl, 


13) 


(C=O)iOs(C0-C6)alkylene-N(Rl>)2, 


14) 


C(0)Ra 


15) 


(C(hC6)alkylene-!G02R*, 


16) 


C(0)H, 


17) 


(Co-C6)alkylene-C02H. and 


18) 


C(0)N(Rb)2, 



said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is optionally substituted 
with up to three substituents selected from Rb, OH, (Ci-C6)alkoxy, halogen, CO2H, 
CN, 0(C=0)Ci-C6 alkyl, .0x0, and N(Rb)2; 
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RT.and aie ind^hdently selected from: 



1) 


H, 


2) 


(C=O)ObCl-Ci0 alkyi. 


3) 


(C=0)ObC3-C8 cycloalkyl. 


4) 


(C=0)Obaryl, 


5) 


(C=0)Obhetarocyclyl, 




Ci-Cmalkvl 




aryl. 


8) 


C2-C10 alkenyl, 


9) 


C2-Cio alkynyl, 


10) 


heterocyclyl. 


11) 


C3-C8 cycloalkyl. 


12) 


S02Ra,and 


13) 


(C=0)NRb2, 



said alkyl, cycloalkyl, aryl, heterocylyl, alkenyl, and alkynyl is optionally substituted 
with one or nioie substituents sdeeted froni R6, or 

R7 and RS can be taken together with the nitrogen to which they are attached to form 
a monocyclic or bicyclic heterocycle with 5-7 niembers in each ring and optionally " 
containing, in addition to the nitrogen, one or two additional heteioatoms selected 
firom N, O and S, said mohocylcic or bicyclic heterocycle optionally substituted with 
oiie or more substituents selected from R6; 

R^is (Ci^^6)aU^U (C3-C6)cycloalkyl, aryl, or heterocyc 

Rb is H, (Ci-C6)alkyl, aryl, heterocyclyl, (C3-C6)cycloalkyl, (C^OpCi-Ce alkyl, 
(C=0)Gl-e6 alkyl or S(0)2Ra, 

2. A conapound of the Fonnula n, 
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or a pbaimaceuticatty acceptable salt or $tereoisoai« thexeof, wha«in: 



ais Oorl; 
bis Oorl; 



mis 0, Uor2; 
nis 0to2; 
ttis 2,3»4or5; 



r1 ispbeoyVo] 




r2 afid R2' aie indep^dently selected from: 

1) H. 

2) (CO)aObCi-Cioaikyl, 

3) (C><))aObaiyl, 

4) <OO)a0bC2-Cl0alk«5'l. 

5) (OO)a6bC2-Ci0alkynyl, 

6) CQ2H» 

.7) Ci-Cgperfluoioalkyl, 
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8) (C=0)aObC3-C8 cycloalkyl, 

9) (C=p)aObheterocyclyl, 
. 10) S02NR7r8, and 

11) SOaCi-Cioalkyl. 
5 said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and hetwocyclyl is optionally substituted 
with one or more substituraits selected from r5; or 

r2 and R^' are combined to form -(CH2)u- wherein one of the carbon atoms is 
optionally replaced by a moiety selected from O, S(b)m, -NC(0)-, and -N(Rt>>, and 
Id wherein the ring formed when r2 and R^' are combined is optionally substtitued witii 
one,, two or three substitoents selected from R5; 



r3 and r3' are independentiy selected from: 





1) 


H, 




2) 


(00)aObCl-ClO alkyl. 




3) 


(C=0)aObaryl, 




4) 


(C=0)aObC2-ClO alkenyl. 




5) 


(C=0)aObC2-eiO iilkyriyl. 




6) 


CO2H, 


20 


7) 


C1-C6 perfluoroalkyl. 




8) 


<C=0)aObC3-Ca cycloalkyl. 




9) 


(C=0)aObheterocyclyl, 




10) 


SO2NR7R8, and 



11) SO2C1-C10 alkyl, 
25 said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or more substituents selected from R5; 

or R3 and R3* along with the nitrogen to which they are attached are combined to 

forairing which is a 5-12 membered nitrogen-containing heterocycle, which 

30 is optionally substituted with from one to six groups arid which optionally. 
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incoporates from one to two additional heteroatoms, selected from N, O and S in the 
heterpcyclering; 

R4 is iiidependently selected from: 



1) 


(C=O)aObGi-Ci0 alkyl, 


2) 


(C=0)aObaryl, 


3) 


(G=O)aObC2-Ci0 alkenyl. 


4) 


(C=O)aObC2-Cl0 alkynyl. 


5) 


CO2H, 


6) 


halp. 


7) 


OH, 


8) 


ObCi-C6 peifluoioalkyl. 


9) 


(C=d)aNR7R8, 


10) 


CN, 


11) 


(C=0)aObC3-C8 cycloalkyl. 


12) 


.(Ci<))aObheterbdyclyl, 


13) 


SO2NR7R8, and 


14) 


SO2C1-C10 alkyl. 



said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
With one or more sujbstituents. selected from R^; 

R5is: 



1) 


(C=0)aObCi-Cio alkyl. 


.2) 


(C=0)aObaryl, 


3) 


C2'-Cio alkenyl. 


4) 


C2-C 10 alkynyl, . 


5) 


(C=<))aOb heterocyclyl. 


6) 


CG2H, 


7) 


halo. 


8) 


CN, 


9) 


OH, 


10) 


QbCi-C6 petfluorpalkyl. 


11) 


Oa(0=0)bNR7R8, 


12) 


0x0, . 
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13) CHO, 

14) (N=0)R7r8, or 

15) . (00)aObC3-C8 cycloalk)4, 

said alkyl» aiyl, alkenyl, alkynyl, heteioeycIyl,.and cycloalkyi opticsnaliy substituted 
with one or mote substituents selected firom R^; 

R6 is selected from: 

1) (C=0)rOs(Ci-Cio)alkyl, wherein r and s are indepraid^tly O.or 1, , 

2) Or(Ci-C3)perfluoroalkyl, wherein r is 0 or 1, 

3) (Co-<^6)aUcylene-^(0)mRa,wheiirinmisO, l,or2, 
■ . , 4) oxo, 

5) OH, 

6) halo, 

7) . CN, ■ . -. 

8) (C=p)£Os(C2-ClO)aIkenyl, • 

9) (C=0)rOs(C2-Cio)alkynyl, 

10) (C=0)iOs(C3-C6)cycloalkyl, 

11) (C=byDs(C0-C6)alkylaie-aryl, 

12) (C=0)iOs(C()-C6)alkylaie-beterocyclyl, 

13) (C=O)iOs(C0-C6)alkylene-N(Rb)2. 

14) C(0)Ra 

15) (Co-C6)alkylene-C02R^ 

16) C(0)H, 

17) (Co-C6)alkylene-C02H, and 

18) C(0)N(Rb)2, 

said alkyl, alkenyl, alkynyl, cycloalkyi, aryl, and heterocyclyl is optionally substituted 
with up to three substituents selected from Rb, OH, (Ci-C6)aIkoxy, halogen, CO2H, 
CN, 0(C=0)Ci-C6 alkyl, 0x0, and N(Rb)2; 

R7 and R8 are independently selected from: ; / 

1) H. ■ 
. 2) (C=0)ObCi-Cio alkyl, 

3) (C=0)ObC3-C8 cycloalkyi, 

4) (C=0)Obaiyl, 
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5V 








'A 


atyl. 


^) 




9) 


C2-C10 alkynyli 


10) 


heterocyclyl. 


11) 


C3-C8 cycloaltyl. 


12) 


S02Ra,and 


13) 


(C>0)NRb2, 



10 said alkyl» cycloalkyl, aiyl, heterocylyl, alkenyl, and alkynyl is optionally substituted 
ivitit one or mow substitocttts selected 

R7 ^ RS can be takea togettier with tiie niirogBD to ^pviiioh tasy ate attached to foim 
a moniKydic « bicydic heterocyde wiA 5-7 TO 
IS contaimng, in addition to ^intix>g^ (me or twp^^^ 

fiwn N, 0 and.S, said monocjicic oc bicyclic heterocycle ijptionally substituted wift 
oi» or more substitaeniB selected fixim 

R^is (Ci-C6)aIkyl,(C3<:6)qreIoaIkyl,aiyl,orhe(Brocycl^^^ 

.'20'. 

Rl>is H,(Ci<:6)alIcyl^aryl, heterocyclyl, (C3<:6)cycloa%l,((^ 
(00)Ci-C6aIkylorS(0)2Ra. 

3. The compound according to Claim 2 or a pbannaceutically 
25 acceptable sdt or stereoisomer flieteofi wherein^ 

ais Oorl; 
bis Oorl; 
mis 0, 1,or2; 
30 liis Oto2; 

Rl is phenyl, optionally substituted with one to duee $ubstitueats selected fiom R5; 
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r2 and R?* are indepe&d^otiy selei^ fiom: 

. '1) H. 

2) (00)aObCi-CioaIkyl, 

3) (C=0)aObMyl» 

4) C02H. 

5) Ci-Cgperfluoroalkyl, 

6) (C=O)a0bC3-C8 Qrcloallqrl, and 

7) (C=O)a0blieten)cyclyl, 

said alkyl, aryl, cycloaUgrl, and heterck^clyl is optional^ substituted wifli <wie, two 
or three substituaits selected ficom r5; 

R3 and r3' are mdqjendaitly sdccted from: 



1) 




2) 


(0=0)aObCi-Cio alkyl. 


3) 


(<>0)aObaiyl, 


4) 


(C=0)aObC2-Cio alfcenyl. 


5) 


(00)aObp2-ClO alkynyl, 


6) 


C02H, 


7> 


Ci-Cg perfluoroallQ'l, 


8) 


(C=O)a0bC3-C8 cycloalkyl. 


5> 


(G=0)aOt>heteroqyclyl, 


10) 


S02NR7R8,and 


11) 


SOjCl-Cio allQrl, 



said alk}d, atyl, alkenyl, alkynyl, cycloallcyl, and hetetocyclyl is optionally substituted 
with one^ two or three siAstituents selected fiom R5; 
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or R3 and R3' along with the nitrogen to which they are attached are combined to 



25 



30 



1 




Q 

foimring ^"^^ — ^ which Is a 5-12 memberednib?ogen-containingheterpcycle, which 
is cqptionally substituted witih fioin one to three groui» and which optionally 
incOporates from one to two additional het^atoms, selected fibm N, O and S in the 
5 heterocyclering; 

R^ is independently selected fi»m: 

; 1) (C=0)aObCi-Cioalkyl/ 

2) (C=0)abbaryl, ' ; 

10 3) CO2H, 

4) halo, 

■ . .5) • ;GH, . 

6) ObCi-C6 perfluoroalkyi, 

7) (C=0)aNR7R8, 

'15..'. ■■ 8) GN. /■ 

9) . (C=0)aObheterocyclyl, 

10) S02NR7R8,and 

11) SO2C1-C10 alkyl, 

said alkyl, aiyl, cycloalkyl, and heterocyclyl is optionally substituted with one, two 
20 or three substitu^ts selected £romR5; 



R5is: 




I) 


(CiO)aObCl-Cip alkyl. 


2) 


(C=0)aObaryl, 


! 3) 


C2-C10 alkenyl, 


4) 


C2-C10 alkynyl. 


5) 


(C=0)aOb heterocyclyl. 




CO2H. 


.7) 


halo. 


1 8) 


,CN, . ' ■ 


9). 


OH, 


10) 


ObCi-C6 perfluoroalkyl. 
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. 11) Oa(C=0)bNR7R8, 

12) oxo, 

13) CHO, 

14) (N=0)R7r8, or 

15) (C=0)aObC3-C8 cycloalkyl, 

said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl optionally substituted 
with one, two or three substituents selected from R6; 

r6 is selected from: 

1) (C=K))rOs(Ci-Cio)alkyl, wherein raiids are indqpradranflyip or 1/; 

2) Or(Ci-C3)perfluoroa]kyl,whiBrMniri8 0or 1, 

3) oxo, 

4) •. OH, 

5) . halo, 

6) CN, 

7) (C2-Clo)alkBnyl, 

8) (C2-Cio)alkynyl, 

9) (C=0)iOs(C3-C6)cycloalkyl, 

10) (C=0)rOs(Co-C6)alkylene-aryl, 

11) (C=O)rOs(C0-C6)alkylene-heterocyclyl,: 

12) (C=0)rOs(Co-C6)alkylene-N(Rb)2, 

13) C(0)Ra, 

14) (Co-C6)alkylene-C02Ra 

15) C(0)H, 

16) (Co-C6)alkylene-C02H, and 

17) C(0)N(Rb)2, 

said alkyl, alkenyl, alkynyl, cycloalkyl, ^1, and heterocyclyl is optionally substituted 
with up to three substituaits selected from Rb, OH, (Ci-C6)alkoxy, halogen, C02ii, 
Ca^, 0(C=0)Ci-C6 alkyl, 0X0, and N(Rb)2; 

r7 and R8 are independenfly selected from: 

1) H, 

2) (C=0)ObCi-Cio alkyl, 

3) (C=0)ObC3-C8 cycloalkyl, 
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4) (O=0)6baiyl, 

5) (<>0)Ol^er«^clyl, 

6) Ci-Cioalkyi, 

. 7) aryl, 

8) C2-CioalkenyI, 

9) C2-Cloalkynyl, 

10) heterocyclyl, 

11) C3-C8cycloaIkyl, 

12) Sp2Ra,and 

13) (C=0)NRb2, 

said attyl, cycloalliyl, aryl, heterocylyl, aHcenyi, and alkynyl is optionally substituted 
v^tb one, two or three substituents selected fix>iii or 

R7 and R8 can be takra together witfa the nitrogen to whidi ^insy are attaciied to finm 
a monocyclic or bicyclic hetoocycle wiA 5-7 monbets in eacb img and optionally 
containing, in addition to the nitrogen, one or two additioiial heteroatoins seeded 
tcom N, O and S, said inonocylcic <u: bic^clio heteroQ^cle optionally substitiited wi& 
one. two or ttvee substltuents selected fipm R<S; 

R® k (Ci<l6)aBQ'V(C3<;6)cycloaIkyl, aiyl, <w hetewM^clyi; a^^ 

Rh is H, (Ci06)alkyl, aryl, heterocyclyl, (C3-C6)cyctoa%i» (C=d)0Ci-C6 alkyl, 
(CO)Ci-C6 aDcyl or S(0)2Ra. 



4, 



A compound of the Fomniia m. 




or a pbarmaceuticaUy acc^ptaUe salt or stereoisomer thereof whoein: 
ais Oorl; 
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bis Oorl; 

mis 0.1^ or 2; 

nis 0to2; 

uis 2, 3, 4 or 5; 





r2 and r2' are independently selected fiom: 



10 1) H, 

2) (C>O)a0bCl-Ci0 all^l, 

3) (C=0)aObaryl, 

4) ((><))aObG2-Clbaltetiyl, 

5) (C>O)aQbC2-Cl0 allqrnyl, 

15 6) CX)2H. 

7) . Ci^^gperfhioroalkyl, 
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8) (C=0)aObC3-C8 cycloalkyl, 

9) (C><))aObheterdcyclyl, . 

10) S02NR7r8, and 

11) SOzCi^Cioalkyl, 

5 said alkyl, aryl, alkeny], alkynyl, cycloalkyl, andheterocyclyl is optionally substituted 
with one or more substituents selected from R5; or 

r2 and are combined to form -<CH2)u'" wherein one of the carbon atoms is 
optionally replaced by a moiety selected from O, S(0)m» -NC(0)-, and -N(Rt>)-, and 
10 wherein the ring formed when R^ and R^* are combined is optionally substtitued with 
one, two or three substituents selected from R5; 

R3 and R3' are independently selected from: 





1) 




15 


2) 


(C>0)aObCi-Cio alkyl. 




3) 


. (d=0)aObaryl, 




4) 


(C=0)aQbC2-Cio alkenyl. 




5) 


(C=0)aObC2-Cip alkynyl, 




6) 


C02H, 


20 


7) 


CirCe perfluoioallgrl. 




8) 


(C=0)aObC3-C8 cycloalkyl. 




9) 


(C=0)aObheterocyclyl, 




10) 


S02NR7R8,and 



II) SO2C1-C10 alkyU 
25 said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or more substituents selected from R5; 

or R3 and R3' along with tfie nitrogen to which they are attached are combined to . 

■ - • • ■ • " ) . ■ • ' ■ 

'vvrvw 

form ring < which is a 5-12 membered nitrogen-containing heterocycle, which 
30 is optionally substituted with from one to six Re groups and which opti^^^ 
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incoporates from one to two additional heteroatbms, selected from N, 0 and S in the 
heterocycle ring; 

r4 is independently selected from: 



1) 


(C=0)aObCi-Cio alky], 


2) 


(C=C))aObaryl, 


3) 


(C=0)aObC2-ClO alkenyl. 


4) 


(C=0)aObC2-Cio allwnyl. 




CO9H 


6) 


halo, 


7) 


OH, 


8) 


ObCl-C6 perfluoroaakyl. 


9) 


(C=0)aNR7R8, 


10) 


CN, 


11) 


(C=0)aObC3rC8 cycloallqrl. 


12) 


(C=0)aObheterocyclyI, 


13) 


SO2NR7R8, and 


14) 


SO2C1-C10 alkyl. 



said alkyij aiyl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or more substituents selected from RS; 



1) 


(C=0)aObCi-Cio alkyl. 


2) 


(C=0)aObaryl, 


3) 


C2-C10 alkenyl, 


4) 


C2-C10 alkynyl, 


5) 


(C=0)aOb heterocyclyl. 


6) 


CO2H, 


7) 


halo. 


8) 


CN. . 


9) 


OH, 


10) 


ObCi^Ce perfluoroalkyl. 


11) 


Oa(C=0)bNR7R8. 


12) 


0x0, 
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13) CHO, 

14) (N=b)R7R8,or 

15) (C=0)aObC3-C8 cycloalkyl, 

said all^l, suryl, alkehyl, alkynyl, hetm)cyclyl, and cycloalkyl optionally substituted 
with one or moie substituents selected fcom R6; 

r6 is selected from: 

1) (0=0)rOs(Ci-Cio)alkyl, wherein r and s are indq)endently 0 or 1, 

2) Or(Ci-C3)perfluorpalkyJ, wherein r is 0 or 1, 

3) (Co<^6)alkylene-S(0)nJlVwh«iBin m is 0, 1, or 2, 

4) ; oxo, 

5) OH, 

6) halo, 

7) CN, 

8) (C=0)ibs(C2-Cio)alkenyl, 

9) (e=0)iOs(C2-eio)aIkynyl, 

: : 10) (C=0)rOs(C3-C6)cycloalkyl. 

11) (C=0)rOs(Co-C6)alkyleneraryl, 

12) ((>0)iOs(Co4::)6)aikylene4ieterocyclyl, 
.13) (0=0)r6s(Co-C6)alkylene-N(Rb)2, 

14) C(0)Ra 

15) (Co-C6)alkylene-C02Ra, 

16) C(0)H, 

17) (Co-C6)alkylene-C02H, and 

18) C(0)N(Rb)2, 

said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is optionally substituted 
with up to three substituents selected from Rb, OH, (Ci-C$)alkoxy, halogen, CO2H, 
CN, 0(0=0)Ci-C6 alkyl, 0x0, and N(Rb)2; 

R.7 and R8 are independently selected from: 
1) H, 

.2). (C=0)ObCl-Cio alkyl, 

3) (C=0)0bC3-G8 cycloalkyl, 

4) (C=0)0baiyl, ...... 
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5) (C=0)Obheterocyclyl. 

6) C]-CloalkyU 

7) atyl, 

8) C2-C10 alkeayl, 
S 9) C2-C10 alkynyl, 

10) heterocyclyl, 

11) C3-C8 cycloalkyl, 

12) SOiR^and 

13) (C>0)NRb2, 

10 said alkyl, cycloalkyl, aryl, heterocylyl, alkenyl, andallgniyl is optionally substituted 
with one or more substituMts selected fiom R^, or 

r7 and R8 can be taken togeth^ with Ae nitrogen to vMch &ey are attached to foim 
a monocyclic or bicydic hetero<grcle with 5-7 manbers in e^h ring aiul optionally 
15 containing^ in addition to the nitrogeh^ one or two additional beteroatoms selected 
from P and said mbnocylcic or bicyclic heterocycle optionally substituted with 
one or more substituents selected from R^; 



20 



R^is (Ci-C6)alkyl, (C3-C6)cycloall9^1/aryl, ^ 

Rb is H,(Ci-C6)alI{yI,aryl,heterocyclyl,(C3-C6)cycl^ alfcy^I. 
(C=0)Gi.C6 alkyl or S(0)2Ra. 



5. IliecompoimdofOaim4yOraphannaceuticallyacc^ta^^^ 
25 saltorstereoisomeirih^^f^ 
wherein: 

a is 0 or I; 
bis Oor 1; 
30 mis 0, l,or2; 
his 0t62; 

Rl is phenyl, optionally substimted with one to three substituents selected from R^; 
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B.2 and R2' are independently selected finomi: 

1) H, 

2) (G=b)aObCi-Cioalkyl, 

3) (00)aObaryl, 

4) CO2H, 

5) Cl-C6perfluoroall^l, 

6) (O=0)a0bC3-C8 cycJoalkyl, and 

7) (00)aObhetCTo<^clyl, 

said alkyl, aiyl, c^cloallsyl, and heterocyclyl is optionally substituted with oiki, two 
or thiee substitiients selected fixmi R^; 

r3 and k3' are independentily selected fiom: . . 



1) 




2) 


(CO)aObCi-Cio alkyl. 


3) 


(G=0)aObaryl, 


4) 


(G=0)aObC2-ClO alkenyl. 


5) 


(C=0)aQbC2-Cio alkynyl, 


6) 


CO2H, 


7) 


CirC6 p(»^uoroalkyi. 


8) 


(C=0)aObC3-C8 cycloaUQfl, 


9) 


(OK))aObhetejiocyclyl, 


10) 


S02NR7R8.and 


11) 


SOiCi-Cio alkyl. 



said alkyl, aryl, alkerfyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one, two or tbree substituents sole 

or R3 and r3' along with the nitrogen to which they are attached are combined to 

•vuvw 

: (t) ■ 

form nng ; — which Is a 5-12 membered nitrogaa-contaimng heteiocycle, which 
is optionally substituted with from one to six grotq>s; and which optionally 
ittcoporates from one lo two additional heteroatoms, selected txm N, O and S in the 
heterocycle ring; 
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R4 is independently selected from: 



1) 


(Op)aObCl'Cio alkyl. 


2) 


(0=0)aObaiyl. 


3) 


CO2H, 


4) 


halo, 


5) 


OH, 


6) 


ObCi-C6 perfluoroaHiyl, 


7) 


(C=0)aNR7R8. 


8) 


CN, 


9) 


(O0)a0t^etefocycl)i 


10) 


SOiNR7R8,aiid 


11) 


SOaCi-Cioattcyl, 



said aikyl, acyl, cycloaUQrl, and heterocyclyl is optionally substituted with one, two or 
ttaree substituents selected from R5; 

R5is: 



1) 


(CM>)aObCi-Cio alkyl. 


2) 


(C=0)aObaiyl. 


3) 


C2-C10 alkenyl. 


4) 


C2-C10 alkynyl. 


5) 


(C=0)aOb heterocyclyl. 






7) 


halo, 


8) 


. CN, 


9) 




10) 


ObCi-C6 peifhioroalkyl, 


11) 


6a(O0)l,NR7R8. 


12) 


0X0, 


13) 


GHO/ 


14) 


(N=0)R7R8,or 


15) 


(C=O)a0bC3-C8 cycloalkyl. 



said aBcyl, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl optionally substituted 
with one, two or three substituenls selected fiom R6; 
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■ • R.6 is selected fibm; . 

1) (CF=0)rOs(Cl-Cio)alkyl, wherein r and s are ind^aadoitty 0 or 1; 

2) CM!Ci<!3)ijerfluoroallqrl, wherein r is 0 or 1, 

3) oxo, 

4) OH, 

5) halo, 

6) CN, 

7) (C2-Ci0)alkenyl, 

8) ;(C2-Cl0)alkyayl, 

9) (00)rOs(C3-C6)cycIoalkyl, 

10) (C=b)iOs(Go-C6)alkylene-aryl, 

11) (6<>)tOs(Co-C6)alkylime-heta»cyclyl. 

12) (C>0)rQ6(Co<;6)alkylene-N(Rb)2, 

13) C(0)Ra, 

14) (C()-C6)anciieii©<X)2Ra 

15) G(0)H, 

16) (Co-C6)alkyleiie<P2H,aiid 

17) C(0)N(Rb)2, 

said alkyl, alkenyl, al^yl, cycloalkyl, aryl, and hetmwyclyl is optionally substituted 
with up to three substitaents selected from Rb, 01^ (Cl-C6)alk:oxy, halogen, CO2H. 
CN, 0(0=0)Ci-C6 alkyl, 0x0, and N(Rb)2; 

R7 and R8 are independently selected from: 



1) 




2) 


(<X>)ObCl-Cl0 alkyl, 


5) 


iCXyjOtiCz-C^ cydoalkyl, 


4) 


(O=0)0baiyl, 


5) 


(00)ObheterQoycfyl, 


6) 


Ci-Cio alkyl. 


7) 


aryl. 


8) 


C2-C10 alkenyl, 


9) 


C2-Cioalkynyl, . 


10) 


heterocyclyl. 


11) 


C3-CscycloaSkyl, 
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12) S02R^ and 

13) (CK))NRb2i 

said allq^l, <?ycloaIkyi, aiyl, heterocylyl, alkenyl, and alkynyl is optianaiiy sub^titat^ 
wiA one, two or llffee substituemfe selected from r6, or 

R7 and R8 can be taken togetfier with the nitrogen to which Aey are attached to foixn 
a monocyclic or bicyclic heterocycle with 5-7 members in each ring and optionally 
containing, in addition to the nitrogen, one or two additional heteroatoms selected 
from N, O and S, said monocylcic or bicyclic heterocycle optionally substituted with 
one> tw:o or three substituents selected fiiom r6; 

R^is (Ci-C6)aIkyl9<C3-C6)cycIoaUQrl,aiyVorhete^ 

Rb is H, (Ci-C6)alkyl, aryi, heterocyclyl, (C3-C6)cycloall^l, (C=0)0Ci-C6 alkyl, 
(OK))Gi-C6 alkyl or S(0)2Ra. 

6. A compound selected from: 
N-[l-<3'Bcnzyl-4H)xo-3,4-dihydrolluenop^^^ 
[2H[dime&yIamino)ethy1]benzainide - 

N-[l-(3-ben2yl-5,6Hiibromo-4-oxo-3,4^3ihydrothieno[23^ 
4-bromo-N-[2<dimethylaiaino)etfayl]bea2amide 

. N-[l-(3'benzyl-6-bromo^xo-3,4-dihydrothieno[2^-d]py^^ 
bromo-N-[2-(dimethylaimno)ethyl]b«mmi 

N<l-(34)en2yM^xo-3,4-dihydiotWeno[2,3Hi]pyrin^ 
(dim€tiiyIamino)ethyIlben2amide 

N-[lK3-bcnzyl-4^xo-3,4-dihydrolMeno(2^-d^^ 
meti[ioxyefhyl)baizamxde 

N-[l-<3-ben2yU.oxo-3,4-dihydrotJucno[2^ 
(mothylaimno)ethyl]benzamide 
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N-[H3-benzyl-4-cao-3.4-<MydrotMeiM>P3Hl]pyri 
hydro3cj^e%I)b«Qzamide 

N-<2-aniinpetiiyl>N-{H3-ben2yl-4K>xo-3,4-dihydro^ 
)^)ptt)pylH-bromobenzaimde 

ethyl N-[l.<3-ben2yl-4^xo-3,4-dihy<lrolMeao[2,3-d)pyrimidin-^ 
bn)moben2»yl)-beta-^lmrii]iate . 

;N-[i^;3-ben2yl-4^)xo-3.4-dihydrotMeno[2,3 
bix»nob«izoyI)4)eta-alaiiine 

N-[H3-ben2yl^xio-3,fdlhy(lrot^^ 
(diinefhylaiiimo)pn^l]bai2aiidde 

N<3-ammopropyl>-N.[I-(3-benzyl-4W3,4^m^ 
yI)lHopyl]-4-broniobaizam{de 

vN-<3^aniinopropyl>N-[l-(3.benzyl-4s>xo-3,4H3ih^^ 
yI)propyl]-4-fluotobenzatmde 

N-(3-ainmopn)pyO-N-[H3-benzyI-4-oxo-3,4-d^^ 
yl)prppyI]-4-cbIorobehzainide 

N-<2^ainmoeftyI)-N-[l-(3-bei^ 
yOl»K>pyl]-4-fiiio«obenzan)ide 

N-[1^3-ben2yl.4K)xd-3,4-daydrothieno[2^>^^ 
bK>mo-N-P-(dimeaiyIaraino)e%I]bcn^ 

N-(l-<3-benzyl-4-oxc)-3,4-dihydrotWeno(2j3-d]pyrimidi^^^^ 
[2<dimethyIamino)ethyl]-4-me&yIbedzaim 
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N-(2-fflninoethyl)-N-[^(3-ben2yl-4«K)xo-3,4Hdihydroto 
yl)^pyl]-4H)Morobqizaihide 

3-benzyl-2<l-{(4-bromobenzyi)[2-(diTOe%lamino)et^ 
is <i3pyrimidin-4(3fi)-oae 

: 34)eiuyl-2-(l'{(4.bromobenzyl)[2-(me%lammo)ethyl]airrino^ 
d]pyriinicim-4<3H)-pne 

10 2-{ l-((3-ajiimoprop3d)(4-bromobai2yl)aniteo 
d]pyriimdm-4(3H>«iie 

3-ben^l-2^(l-{(4-dJoiX)ben2yil)[2-(dim^ 
d]pyrimidtQ-4(3iO-one 

15 

3-benzyK2.{l-[|;2-<dimelhylammo)etbyi](4-fh^^ 
dip)tiimdin-4(3H)-one 

3TbeQ2yl.2-(l-{(3,4-difIuoroben2yl)[2- 
20 (dime(hylammo)ethyl]ammo>propyl)thieod£2,3Hi]pyr^ 

3^biBtt2yl-2-(l-{(2,4-difluorobenzyI)[2- 
(dimethylammo)efcyl]amino}pix>pyl)1iiieno[23-d]pyr^^ 

25 2-{l-[(2^moe11iylX4-fhi6robenzyl)ammo]propy^^ 
. 4<3H>K>ne 

2- {l-[(2.«ninoe%IX4-cUoroben2yl)an^ 
4(3H)-one 

30 ' 

3- ben2yl-2-{l-[[2-(dimethylamino)etfayl](4-meA^^ 
dJpyriniidin-4(3H)-one 
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3-benzyM-<l-{[2-(diine%lammo)e^ 
yl)mefiiyl]animo>pr(>pyl)ttdaM)[2,34]pyi^ 

3-behzyI-2-(l-{[(6-chlbropyri(Hn-3-y^ 
(dmiethyUinimo)eaorl]amintf}i»r^ 

3-bera^l-2-(l-{[2-(me|liylanimo)ethyl][(2-methylpy^ 
yl)rae%llaniino)prop3d)fhieno[23-4]pyrimi(to 

3-b«i2yl-2-(I-{(4-bromoben2yl)[2-(dime1hylai^ . 
d]pyrimidm-4(3H)-one 

3-ba>^l-2<l-{(44)rorten2yI)[(2-^inethy]iut^ 
<j]pyiMdia-4<3!0-OQe 

N^il-<3-6eii:^I-4K)x<>-3,4-dilQrdrofliidw 
(diin6&y]iiitioiyl)propyl]-ibeiizami^ 

3-baszyl-2Kl-{(4-chlorobenzy0i(2Kdime^ 
[2,3-</lpyriinidiii-4(3H)-one 

34)en2yl-2^(l-{(4-fl\iombenzyl)[(2-(dmiefli^HMtroty 
thienop,3-<i3pyriniiditt-4<3H)-one 

:3-benzyl-2-<l-{(43ine1iiyIben2yl)[(2<dimefc^^^^ 
fl»icno[2,3.<flpyrhiridin-4(3H)-oiie 

3-beozyl-2<l-0.4-difborobetis5rl)[(2-(te 
flneao[2,3Hqpyrimidinr4(3H)-<me 

34)aKgd-2.<l-{(6-cMo«>^dm-3-yl)me^ 
propyl)tMeno[2.3-iqpyrin^ 
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3-benzyl-2"(l-{[2-(diffletbylnitrot^)e&y^^^^ 
yl)iaetiiylJanimo}propyl)tliieiio^2^-Kj]pyri^ 

N-[l<3-benzyl-4-oxo-3,4-d%drothieno[2,3-d]pyrimidin-^^^ 
bMnio-N-{2<dittie%lnitroiyl)-e%l]b«izt^ 

N-[l-(3-ben2yi-4-oxo-3,4-day(frothieno[2»3-d]pyrimidin-2-y^^^ 
[2-(dimelhylnitroryl)e%l>4.melliylbenzainide 

or a phanmceuticaUy ac»q)table salt or stei^ 

7. Theconi^uttdaix»rdii«todaim6M^ 
3-benzyi4-<U{(4-bromobsaizyl)[2-<dimethylain^ 

3'benzyl-2-(l-{(4-bronK)benzyl)(2<m«!diylatBd^ 
. d;b'ynraidin-4(3I^-one 

3^ben2yl-2<l-{(4-brGmobenzyl)[(2-dime%lnitroi^^ 
<i]pyrimiditt-4(3H)-<me 

34)enzyl-2-(l-{(4H;Moroben2yI)[(2<dimefliyl-mtrory0^^ 
[2^-dlpyrimddm-4(3H)-one 

or a ptanmceuticaUy accejrtabfe salt or stewois^^ 

8. Theopn^Kwrndaccordingtoqam^ 

N-(2.aminoetiiyl)-N-[l-(3-ben2yl-4-oxo-3,4^ydroliuTO^^ 
yI)propyl]-4K5hIor6beii2airade HCl salt 

2-{l-[(3-mmopiopyt)(4-bromoben2yl)ainlno]propyi}-34)Qn^ltf^ 
d]pyrimidiB-4(3H)-one TFA salt 
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2- {l-[(2-ammoe<h3dX4-fluorobenzyl)amko]p^^ 
4(3H)-one bis-HQ salt 

5 2-{l-[(2-aminDe1hyI)(4-cM<>rob^ 
4(3H)-oneWs-Hasait 

3^)eii^-2-(l-{l2-(meaiylamino)e%l]i(^ 
yOmelhyl]animo}propyl)tWeii^^^ 

3- ben2yI-2-(l- {(3,4^fluorobea2yl)[(2<<iinwfhy|.ni^^ 
tMeiiot2,3-fgpyniii^^ 

3-l»iizyI-2-<l-{(6-cW<m)-pyri<Mn-3-yI)ineM[(2< 
15 propyl)thieno[2,3Htoimdi^ 

3-benzyl.2-(^{[2-(dimethyMWoIyl)e%I][(2■^^ 
yi)n]iethyl]amlno);propyl)lWeno-(2> 

^ 9. AcotnpoundM^icJifeseiectedi^ 
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or a {Aamiaoeuticaliy accq)table salt or ste^ 

10. A phaimaceuttcal composition diat is 
coinpoimd in accordance with Qaim 1 and a pl^rmaceuticdlly acceptable carrier* 
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A meftod of treating or preventmg cancer in am 
ofsuch treatment that is comprised of administering 
effective amount of a compound of Claim 1, 

^ 12. A tncjfcod oftreatingcancCT or preventing cancer in ac«^ 

Witt Claim 1 1 \^ win the canc^ 

tract, lymphatic jsyst^.storaach, lai^ 

13. A method oftreating or preventing cancer in accbrdm 
10 Claini 12 wherein the cancer is selected 

adenpcarcinoma, small cell lung cancers, pracreatic cancer, gioblastomas and breast 
caidnoxna, 

14/ A process for maldng a pharmaceutical con^sitlon which 
15 comprises combining a compound of Claim 1 wifli a pharmacetitically accqptable 
carrier* 

is, TheconqK>sitionof Cldm lOfii^ 
con^nnd selected ian>m: 

20 I) an estrogen receptor modulator, 

2) an androgen receptor modulator, 

3) retinoid receptor modd^ 

4) a cytotoxic agent, 

5) an antiproliferative ag^t, 

?^ 6) a prenyl-protein transferase inhibitor, 

7) an HMG-CoA reductase uihibitor, 

8) an HTV protease inhibitor, 

9) a reverse transcriptase inhibitor, . 

10) an angiogenesis mhibitor, 
3^ 11) a PPAR-y agonist, and 

12) PPAR-5 agonists, 

'I^®«»"^P<>^tionofCIaiml5,vAerem 
is an angiogenesis inhibitor selected fiom the group co^^^ 
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inhibitor, an inhibitor of epidennal-dcrived growth factor, an Inhibitor of fibmb^st- 
derived growth fector, an inhibitor of platelet derived growfh &«or, an MMP 
irilibitor, an mtegrin blockerjnterferon-^^ 

cyclooxygehase inhibitor, carboxyamidotriazole, combretastatin A-4, squalamine/ 
6-0<chloroacelylHjarbonyl>ftm3^ thalidomide, angiostatin, tropdnin-1, and an 
antib6<fy to VEGR 

17. The composition ofOaim 15, wherein the second com^ 
an estrogen receptor modulator seledted fitnm 

18. A method of treating cancer which comprise admdnistemg a 
therapeutically effective amount of a compound of CSann I in combination with 
radiation ther^y, 

19. A method of treating or preventmg cancer that comprises 
admmistcring a therapeutically effective amount of a conqsound of Claim 1 fa 
combiDiation with a conq)oimd selected firom: 

1) an estrogen receptor modulator, 

2) an androg^ receptor modulator, 

3) aretittoidreccptbr modulator, 

4) a cytotoxic agent, 

5) an antiproliferative agent, 

6) a prenyl-protem tramfeiase inhibitor, 

7) an HMG-CoA reductase fahiMtor, 

8) an HIV protease mhibitor, 

9) a reverse transcriptase inhibitor, 

10) an angiogenesis inhibitor, 

11) an inhibitor of mherentmulticlrug r^istance, 

12) ananti-emeticag^t, 

13) an agent useftd in the treatment of anemia, 

14) an agent useful m tiie treatment of heutropeniE^ and 

15) an nnmunologic-enitoncmg drug. 
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20. A metkod of treating cancer that comprises 
therapeuticaUy effective amomt of a compOM^^ 
radiation therapy and a cottQ)6und selected fix)m: 

I) an estrogen reccptormodulator, 

. 5 . ; 2) an androgen recqptor modulator, 

3) a retinoid receptor modulator, 

4) a cytotoxic agent, 

5) an antiproliferative agent> 

6) a prenyl-proteitt transferase inhibitor, 
10 7) an HMG-<:id A reductase inhi^ 

8) an fflV protease iribibitor^ 

9) a iwerse transcriptase inhibitor, 

10) an angi(%«aesis inhibitor, 

I I) im iidiibitor of inherent inulti(ii^ 
15 12) an anti-emetic agen^ 

13) an agOTt iiseM in the treatment of anemia, 

14) an agent iJsefW in the treatment of neutrop^ 

15) an inmmiologic-enhancingdro 

20 21. A method oftreating or preventing cancer which comprises 

administering a therapeutically effective amount of a oon?)ound of Claim 1 and 
pacUtaxel or trastuzumab. 

22. A me&od of treating or preventing canca: which c(wnp 

25 adniinistering a fhersqpeuti effectiye amount of acompound of Claim 1 and a 
QPnb/ina antagonist 

23. The method of aaim 22 wheiein the GPB^^ 

tiipfibaxL 

30 

24. A method oftreating or preventing cancer A^iuchconq^ 
administering a therapeutically effective amount of a conqpound of Claun 1 in 
combhiation with a (X>X-2 inhibitor. 
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25. A method of moddating mitotic spindle f<^^ 

coxiq>rises administering a then^utically effective amount of a coxnpound of Claim 1 . 

26. A method of inhibiting the mitotic kinesin KSP which 
S compmes administering a therapeutic^^ 
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3-10 




N-(3-aminopropyl)-N-( l-(3- 
benzyl-4-ox6-3,4-dihydro- 
thieno[23-d]p^midin-2- 
yl)pix>pyl]-4TbroTnobenzainide 



LRMS m/z (M+H) 
539.0 found, 539.1 
rcquired. 



3-11 




N-(3-aniinopropyl)-N-[i-(3- 
benzyl-4-oxo-3,4- 
dihydrothienot2,3-d]pyrimidin- 
2-yl)propyIl-4-fluorobenzamide 



LRMS m/z (M+H) 
479.0 found, 479.2 
requited. 



3-12 




N-(3-anrinopropyl)-N-[l-(3- 
benzyl-4-oxo-3,4- 
dihydrothieno[2,3-d]pyrimidin- 
2-yl)propyI]-4-chlorobenzamide 



LRMS m/z (M+H) 
495.0 found, 495.2 
required. 



3-13 




N-(2-amin6ethyl)-N-[l-(3- 
ben2yl-4-oXo-3,4- 
dihydrothieno[2,3-d]pyriniidinr 
2-yl)propyI]-4-fluorobenzamide 



LRMS m/z (M+H) 
465.1 found, 465.2 
required. 
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3-14 




N-[l-(3-benzyl-4-oxo-3,4- 
dihydrothieno[2,3-d]pyrimidin- 
2-yl)-2-methylpropyI]-4-bK)m6- 
N-[2- 

(dimethylainino)ethyl]benzahud 



LRMS (M+H) 
567.1 found, 567.1 
required. 



3-15 




N-[l-(3-benzyl-4-ox6-3,4- 
dihydrothieno[2,3-d]pyrinudln- 
2-yl)-2-methylpropyl]-N-[2- 
(dimethyIaniino)ethyl]-4^ 
methylbenzamide . 



LRMS m/z (M+H) 
503.1 found,: 503.2 
required. 



3-16 




N-(2-aininoethyl)-N-[l-(3- 
benzyl-4TOXO-3,4- 
dihydrothieno[23-d]pyiimidin- 
2-yl)piopyI]-4-chIoiobenzanude 



LRMS m/z (M+H) 
481.0 found, 481.1 
required. 
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- SCHEME4 




3-benzyl-2-(l-{ (4-brombbenzyl)[2<dimet^ 

rflpvriinidin-4Gfn>onef4-iy 

5 A solution of 3-ben2yl-2-(lr{l2-(dimethylamino)ethyl]amm^ 

piopyl)thieno[2,3-d]pyrimidin-4(3fl)-one(3-i; 175 mg, 6.47 mmol, 1 equiv) and 4- 
bromdbenzaldehyde (174 mg, 0.94 mmol, 2 equiv) in methanol (20 mL) was treated 
with a solution of sodium cyanoborohydride in tetrahydrofuran (I M, 0.94 inL, 0.94 
mmol, 2 equiv). Acetic acid was added to obtain a pH of 6-7 and the reaction was 
wanned at 60 for 18 h. An additional 2 equiyaierits of 4-bromobenzaIdehyde and 
sodium cyanoborohydride were added after 18, 42 and 66 hours while maintaining the 
pH at 6-7 with acetic acid. After warming 90 h at 60''C, the reaction was concentrated 
and the residue was partitioned between EtOAe and aqueous saturated NaHCOs 
solution. The organic layer wais washed with brine, dried (MgS04) and concentrated, 
the residue was purified by flash chromatography. Elution with EtOAc to 5 % NH3- 
EtOHZEtOAC gave 3-benzyl-2-(l-{(4-bromo^^^ 

(dimethylaminp)ethyl]aifiiino}pr0pyl)thierio[2,3-£qpyriniidin-^ as a pale 

yellow gum. *H NMR (500 MHz, CDCI3) 8 7.45 (d, / = 6 Hz, IH), 733 (d, / = 8 Hz, 
2H), 7.21 (m, 4H), 7.05 (d, / = 8 Hz, 2H), 6.34 (d, / = 7 Hz, 2H), 5.85 (d, 7 = 16 Hz, 
IH). 5.32 (d, /= 16 Hz. IH), 3.87 (d, 7= 14 Hz, IH), 3.73 (dd, /= 11, 3 Hz, IH), 
3.50 (d,7= 14 Hz, IH), 2.92 (m, IH), 2.61 (m, IH), 2.28 (m, 2H), 2.15 (m, IH), 2.07 
(s, 6H). 1.74 (m, IH), 0.64 (t, 7 = 7 Hz, 3H). 
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The following compounds were prepiaied by sinlple modifications of the abbv^ \ 
procedures. ITie compounds were isolated in a free form with the exception of 
compounds 4-3 and 4-13, which were isolated as the TFA salts and 4^8 arid 4-9, 
which were isolated as the bis HCl saits. 



Cihpd 



Structure 



Name 



LRMSm/e(M4^H) 



4-2 




3-benzyl-2.(l.{(4- 
bromobenzyl)[2- 
(inethy]amino)ethyl]amin0 }prd 
pyl)thieno[2,3-d]pynmidin- 
4(3H)-one 



UlMS Wz (M+H) 
525.0 found, 525,1 
required. 



NHCH3 



4-3 




2-{ H(3-aminopropyl)(4- 
brpmobenzyl)amino]pr6pyI] ;3- 
benzyIthieno[2,3-d]pyrimidinr 
4(3H)-one 



LRMS yn/z (M+H) 
524J found, 525.1 
required . 



4-4 




3-ben2yi-2-(l-{(4- 

chlon)benzyl)[2- 

<dimethylamino)ethyl]aniiho)pf 

opyl)thieno[2,3-d]pyiimidin- 

4(3H)-onc 



LRMS m/z (M+H) 
495.1 found, 495 2 
requited. 
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4-5 


r 

F 




3.benzyl-2-{l-[[2r 
(diiHethyIainino)ethyl](4- 
fluoiobenzyl)anuno]propyl }thie 
no(2,3-d]pyrimidin-4(3I^-one . 


LRMS m/z (M+H) 
479.1 found, 479.2 
required. 


4.6 




3-benzyI-2-(l-{(3,4- 
d]fluorobenzyl)[2- 
(diinethylainino)ethyi]amino}pr 
opyl)thieno[2,3-d]pyriinidin- . 
4(3H)^ne 


LRMS m/z (M+H) 
497.1 found, 497.2 
required. 


4-7 


( 

F 


i V 


3-benzyl-2-(l-{(2.4- 
difluorobenzyl)[2- . 
(dimethyl aniiho)eth^]amino } pr 
opyl)thieno(23Td]pyriinidin- 
4(3H)-one 


LRMS m/z (M+H). 
497.0 found, 497.2 
required. 


4-8 


( 
F 


\ 


2-{ l-[(2-aminoethyI)(4- 
fluorobenzyl)aminolpropyl } -3- 
benzylthieno(23-d]pyriinidin- 
4(3H)-one 


LRMS m/z (M+H) 
451.0 found, 451.2 
required. . 
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4-9 




2-{l-[(2-aininpethyI)(4r 
chIorobenzyl)aniino]propy1 }-3- 
benzylthieno[23-d]pyriintdin- 
4(3H)-one 



IJRl^ Trt/z (M+H) 
467.0 found, 467.2 
reqiuied; . 



4-10 




3.benzyl-2-{l-[(2- 
(dimethyiamino)ethyl](4- 
niethy]benzyI)amino]propyl } thi 
eno(2,3-d]pyrimidin-4(3H)-one 



LRMS m/z (M+H) 
475.1 found, 475.2 
requiied. 



4-U 




3-benzyl-2-(r-{[2- 
(dimethylanun6)ethyl][(2- , 
methylpyrimidin-5- 
yl)methyl]amino }propyI)thieno 
[2,3-d]pyrinudin-4(3H)-<)ne 



LRMS ni/z (M+H) 
477.1 fpund, 477.2 
required. \ 



4-12 




3-ben2yl-2-(l-{((6- 
chloropyridinr3-yl)metliyl][2- 
(dimethylanuno)ethyl]ainJno } pr 
opyl)thieiio[2,3-d)pyriinidinr 
4(3H)-one 



LRMS m/z (M+H) 
496:i found. 496.2 
required. . 
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446- 
13 




3-benzyl-2-(l-{[2- 
(methylainino)ethyl] [(2- 
methylpyrimidin-S- 
yl)methyI]ainihQ)propyl)thieno 
[i2,3Td]pyriinidin-4(3I^ne 



LRMS m/z (M+H) 
463.0 found, 463.2 
requited. 



4-14 




3-benzyl-2-(l-{(4- 
broinobenzyl)(2- 
(dimethylamino)ethyI]amino } pr 
opyl)thieno[3,2-d]pyrimidin- 
4(3H)-one 



LRMS m/z (M+H) 
539.0 fdund, 539.1 
required. 



SCHEME 5 




Br 4-1 



H2O2 



IPA 




Br 5-1 



3-benzyI-2-(l-{(4-brombbenzyl)[(2-dimethylnitroryl)ethyl]amino}propyl)thieno[2,3- 
5 ^pvrimidin-4(3H)-one (5-1) ^_ \ ■ . 
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A solution of 3-ben2yl-2-(l-{(4-bfomobenzyl)[2- 

(dimethylamino)ethyl]amino}propyl)thieno[2,3-JIpyri 13 mg, 

0102 mmoK 1 equiv.) in 2-propanol (2 mL) was treated with 30 % H262 (0.5 mL) and 
stirred under ambient conditions for 48 hours. The solution was (X)iicentrated and the 
residue was suspended in ether to provide 3-benzyl-2-(l-{(4-bipni6benzyj)[(2- 
dimethyinitroryl)ethyl]aniino}propyi)thieno[23-d)pyrinMdin-4^^^ a 
colorless foam. NMR (500 MHz, CDCI3) 5 7.50 (d, 7 = 6 Hz. IH), 7.43 (d, / = 8 
Hz, 2H), 7.21 (m, 4H), 7.09 (d, / = 8 Hz, 2H), 6.69 (d, /= 7 Hz, 2H), 5.84 (d, 7= 16 
Hz, IH), 4.69 (d. J= 16 Hz, IH), 3.87 (m, IH), 3.68 (m, 2H), 3.50 (m, 2H), 3,22 (m, 
2H), 3.08 (s, 3H), 3.00 (s, 3H), 2.94 (m, IH), 2.18 (m, IH), 1:78 (m, 1^. 0.52 (t, / = 
7Hz,3H). 



The following compounds were prepared by simple modifications of the above 
procedures. The compounds were isolated in a free form with the exception of 
15 compounds 5-6, 5-7 and 5-8, which were isolated as the TFA salts. 



Cmpd 



Structure 



Name 



LRMSm/z(M-hH) 



5-2 




N.[i.(3-benzyI-4-oxo-3,4. 

dihydrothieno[2,3-d]pyrimidiii- 

2-yl)prbpyl]-4-bromo-N-i3- 

(dimethylnitroryl)propyl]- 

benzamide 



LRMS Vz (M+H) 
582.8 fou^nd, 583.1 
required. 



5^3 




3-benzyl-2-(M(4- 
chlorobenzyl)[(2-(dimethyl- 
nitroryl)ethyl]amino }propyl)thie 
no-(2,3-d]pyrimidin-4(3H)-one 



LRMS m/z (M+H) 
511.0 found, 511.2 
required 
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3-benzyl-2-(l-{(4- 
fluorobenzyl)[(2-(dimethyl- 
nitroryl)ethyl]amino }propyl)- 
thieno[2,3-dripynmidin-4(3H)- 
one 



LRMS m/z (M+H) 
495.1 found, 495.2 
required. 



3-benzyl-2-(l-{(4- 

methylbenzyl)((2-(dimethyl- 

nitroryl)ethyl]amino}propyl)' 

thieno[2,3-d]pyrimidin-4(3H)- 

one 



LRMS m/z (M+H) 
491.1 found. 491.2 
required. 



3-ben2yl.2.(l-{(3,4- 
difluorobenzyl)[(2-(dimethyl- 
nitroryl)ethyl]amino ) propyl)- 
thieno[2,3-rfJpyrimidin-4(3H)- 
one 



LRMS m/z (M+H) 
513.1 found. 513.2 
required. 



3-benzyl-2-(i«{ (6-chloro- 
pyridin-3-yl)methyl[(2- 
(dimethylni troryl)ethyI]aniino } - 
propyl)thieno[2,3-tfIpyrimidin- 
4(3H>one 



LRMS m/z (M+H) 
512.0 found, 512.2 
required. 
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3-benzyl-2.(l-{[2- 

(dimethylnitroryi)ethyl][(2- 

methylpyrimidin-S- 

yl)methyI]amino}propyI)thien(>- 

[23-d]pyrimidin-4(3H)-one 



493 0 found, 493.2 
required . 



N-[l-(3-benzyM.oxo-3,4- 

dihydrothieno[23-d]p)Timidin- 

2-yl)-2-methylpropyl]-4-brbmo- 

N-[2-(dimethylnitroryl)- 

ethyl]benzamide 



LRMS frt/z (M+H) 
583.1 found, 583.1 
required. 



N-[ 1 -(3-benzyU4-oxo-3,4- 

dihydrothieno[2,3-dIpyrimidin- 

2-yl)-2-methyIpropyl]-N-[2- 

(dimethylnitroryl)ethyl]-4- 

methylbenzamide 



LRMS m/z (M+H) 
519;i found, 519.2 
required. 



The compounds of the invention illustrated below can be prepared by 
the synthetic methods described hereinabove, but substituting the appropriate cyclic 
amine for the N,N;dimethylethylenediamine utilized in the examples above: . 
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I 

AAAAA# . 
t 




I 

'WW 
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Bn 



Et 



H 




Bh 



Et 



H 



'WV* 

I 




NH 



Bn 



Pr 



H 



0 



Bn 



Et 



5-F 



0 



N 
H 



Bn 



Et 



6-CI 



I 




N 
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.1. 






R* 




Bn 


Et 


H 


-|-N N— \ : 
O 


Bn 


Et 
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0 

-f-N N-f 
^ — ^ NHz 


Bit 


Et 


H 


0 

-|-N N-S^ 
^— ^ NH2 


Bn 


Et 






Bn 


Et 


H 


-f-N^ ^OH 
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Bh 
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WHAT IS CLAIMED IS: 

1. A compound of Formula I: 

o ■ 




5 or a phaimaceutically acceptable salt or steieQisomer thereof,^ 
one of W, Y and Z is S and the other two of W, Y and Z are CH; 

0 or 1; 
Oorl; 
0,1, or 2; . 
Oto2; 
2,3,4or5; 

15 Ri is selected from: 

1) H, 

2) Ci-Cioalkyl, 

. ^) aryl,. ' • / 

4) C2-C10 alkenyl, 

20 3) e2-Cio alkynyl, 

4) C1-C6 perfluoroalkyl, 

5) Ci-Ce aralkyl, . 

8) Cs-Cg eycloalkyl, and 

9) heterocyclyl, 

25 said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, aralkyl and heterocyclyl is optionally 
substituted with one or more substituents selected from R5; 



a is 
10 bis 
mis 
n is 
uis 



R2 and R2' are independefntly selected from: 
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1) 


H, 


2) 


(C=O)aObCi-Ci0 alkyl. 


3) 


(C=0)aQbaryl. 


4) 


(C=p)aObC2-ClO alkenyl. 


5) 


(C=0)apb!C2-ClO alkynyl. 


6) 


CO2H. 


7) 


C1-C6 peifluoroalkyl. 


8) 


(C=0)aObC3-C8 cycloalkyl. 


9) 


(C=0)aObheterocyclyl, 


10) 


SO2NR7R8, and 


11) 


SO2C1-C10 alky]. 



said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or more substituents selected from R5; of 

15 r2 and R^' are combined to form -(CH2)u- wherein one of the carbon atoms is 

optionally replaced by a moiety selected from O, S(0)ni, -NC(0)-, and •N(R'')-, and 
wherein the ring formed when r2 and r2' are combined is optionally substtitued with 
one, two or three substituents ^elected from R5; 

20 R3andR3* are independently selected from: 





1) 






2) 


(C=P)aObCi-CiO alkyl. 




3) 


(C=0)aObaryl, 




4) 


(C=O)aObC2-Cl0 alkeiiyl. 


25 


5) 


(C=O)aObe2-Gi0 alkynyl. 




6) 


CO2H, 




7) 


Ci-Cg perfluoroalkyl. 




8) 


(C=0)aObC3-C8 cycloalkyl. 




9) 


(C=0)aObheterocyclyl, 


30 


10) 


S02NR7R8,and 



II) SO2C1-G10 alkyl, 
said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or more substituents selected from R3; 



- Ill - 
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30 



or R3 and r3* along with the nitrogen to which they are attached are combined to 

I • . / ■ * ■ ■ . 

form ring ^^---^ which is a 5-12 membered nitrogen-containing heterocycle, which 
is optionally substituted with from one to six R^ groups and which optionally 
incoporates from one to two additional heteroatoms, selected from N, O and S in the 
heterocycle ring; 

R4 is independently selected from: 





1) 


(C=0)aObCi-Cioalkyl, 




2) 


(C=0)aObaryl, 


10 


3) 


(C=O)aObC2-Cl0 aUcenyl, 




4) 


(C=O)aObC2-Ci0 alkynyl, 




5) 


CO2H. . 




6) 


halo, . 




T) 


OH, 


13 


8) 


ObCi-C6 perflubroalkyl, 




9) 


(C=0)aNR7R8 




10) 


CN, 




11) 


(C=0)aObC3-C8 cyeloalkyl. 




12) 


(C=0)aObheterocycIyl, 


20 


13) 


S02NR7R8,and 




14) 


SO2C1-C10 alkyl. 



said alkyl, aryl, alkenyl, alkynyl, cyeloalkyl, and heterocyclyl is optionally substituted 
with one or more substituents selected from R5; 



25 R5 is: 



1) 


(C=O)aObCi-Ci0 alkyl. 


2) 


(C=0)aObaryI, 


3) 


C2-C10 alkenyl. 


4) 


C2-C10 alkynyl. 


5) 


(C=O)a0b heterocyclyl. 


6) 


CO2H, 


7) 


halo. 
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8) CN, 

9) OH. 

10) ObCi-C6 perfluoroalkyl, 

11) Oa(CiO)bNR7R8, 

5 12) oxo, 

13) CHO. 

14) (N=0)R7R8,or 

15) (C=0)aObC3-C8 cycloalkyl, 

said alkyl, aryU alkenyl, alkynyl, heterocyclyl, and cycloalkyl optionaily substituted 
10 wi A oriie or more substitiients selected from R6; 

/r6 is selected from: 

1) (C=0)rOs(Ci-Cio)alkyl, wherein rands are independently 0 or 1, 

2) Or(Ci-C3)perfluoroalkyl, wherein r is 0 or 1, 

15 3) (Co-C6)alkylene-S(0)mR*. whereinmisO, l,or2, 

4) oxOi . 

5) OH, 

6) halo. 

•• 7) CN, • 

20 8) (C=6)rOs(C2-ClO)alkenyl, 

9) (C=0),Os(C2-Cio)alkynyl. 

10) (C=0)iOs(C3-C6)cycloalkyl, 

11) (C=O)iOs(C0-C6)alkylene-aryl, 

12) (C=O)rOs(C0-C6)alkylene-heterocyclyl, 
25 13) (C=0)rOs(Co-C6)alkylene-N(Rb)2, 

14) C(0)Ra 

15) . (Co-C6)alkylene-C02R^ 
: 16) C(0)H, 

17) (Co-C6)alkylene-C02H, and 

30.. 18) C(0)N(Rb)2, 

said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is optionaily substituted 
with up to three substituents selected from Rb, OH, (Ci-C6)alkoxy, halogen. CO2H, 
(:N,0(C=0)Ci-C6 alkyl, 0x0, and N(Rb)2; 
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R7 and R8 are independently selected frorn: 



1) 


H, 


2) 


(C=0)ObCi-Cioalkyl, 


3) 


(Ci^)ObC3-C8 cycloalkyl. 


4) 


(C=0)Obaryl, 


5) 


(G=0)Obheterocyclyl, 


6) 


Ci^lOalkyl, 


7) 


aryl, 


8) 


C2-C10 alkenyl. 


9) 


C2-C1O alkynyl. 


10) 


heterocyclyl. 


11) 


C3-C8 cycloalkyl. 


12) 


S02Rai and 


13) 


(C=0)NRb2, 



15 said alkyl, cycloalkyl, aryl, heterocylyl, alkenyl, and alkynyl is optionally substituted 
with one or more substituents selected from R6, or 

R7 and R8 can be taken together with the nitrogen to which they are attached to form 
a monocyclic or.bicyclic heterocycle with 5-7 members in each ring and optionally 
20 containing, in addition to the nitrogen, one or two additional heterbatoms selected 
from N, O and S, said monocylcic or bicyclic heterocycle optionally substituted with 
one or more substituents selected from R^; 

R^is (Ci-C6)alkyI,(C3-C6)cycIoalkyi,aryl,orheterocyclylr^ 

25 

Rb is H, (Ci-C6)alkyl, aryl, heterocyclyl. (C3-C6)cycloa!kyU (C=6)QCi-C6 alkyl, 
(C=0)Ci-C6 alkyl or S(0)2Ra. 

2. A compound of the Formula n, . 

30 • 
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or a phannaceutically acceptable salt or stereoisomer thereof, wherein: 
ais Oorl; 
bis Oor 1; 
5 m is 0, l,or2; 
n is 0 to2; 
uis 2, 3, 4 or 5; 

Ri is selected from: 
10 1) H, 

2) Ci-Cio alkyl, 

3) aryl, 

■.' 4) C2-C10 alkenyl, 
5) C2-C10 alkynyl, 
15 6) Ci-C6perfluoroalkyl, 

7) C1-C6 aralkyl, 

8) C3-C8 cyclpalkyl, and 

9) heterocyclyl, 

said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, aralkyl and heterocyclyl is optionally 
20 substituted with one or more substjtuents selected from 

R2 and R2' are independently selected from: 

1) H, 

2) (C=0)aObCl-Cio alkyl, 
25 3) (C=0)aObaryl, 

4) (C=O)aObC2-Ci0 alkenyl, 

5) (G=O)abbC2-Ci0 alkynyl, 

6) CO2H, 

7) C1-C6 perfluoroalkyl. 
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8) (C=0)aObC3-C8cycIoalkyl, 

9) (C=0)aObhetei:ocyclyl, 

10) S02NR7r8, and 

11) SOzCi-Cioalkyl, 

5 said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or moie substituents selected from R5; or 

r2 and r2' are combined to fonn -(CH2)u- wherein one of the carbon atoms is 
optionally replaced by a moiety selected from Q, S(0)ni> -NC(0)-, and -N(R^)-, ^d 

10 wherein the ring formed when R^ and R^' are combined is optionally substtitu^ with 
on^, two or three substituents selected from R5; 

R3 andR3' are independently selected from: 





1) 


H, 




2) . 


(C=0)aObCi-Cio alkyl. 




3> 


(C=0)aObaryl, 




4) 


(C=0)aObC2-Cio alkenyl. 




5) 


(C=0)aObC2-Cio alkynyl. 




6) 


CO2H, 


20 


7) 


C1-C6 peifluoioalkyl. 




8) 


(C=O)a0bC3-C8 cycloalkyl. 




9) 


(O=0)a0bheterocyclyl, 




10) 


SO2NR7R8, and 



11) SO2Ci-Ci0?lkyl. 
25 said alkyU aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one or more substituents selected from RS; 



or R3 and R3' along with the nitrogen to which they are attached are combined to 
I 

I 



tine 



form ring >— ^ which is a 5-12 membered nitrogen-containing heterocycle, which 
30 is optionally substituted with from one to six R^ groups and which optionally 
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incoporates from one to two additional heteroatoms, selected from N, 0 and S in the 
heterocycle ring; 



R4 is independently selected from: 



5 


1) 


(C=O)aObC.l-Ci0 alky],. 




.2) 


(C=0)aObaryl, 






.(C=O)aObC2-Ci0 alkenyl. 




4) 


(C=p)aObC2-ClO alKynyl. 




5) 


CO2H, 


10 


5) 


halo. 




7) 


OH, 




8) 


ObCi-C6 perfluoroalkyl. 




9) 


(C=0)aNR7R8, 




10) 


CN, 


15 


11) 


(C=0)aObC3-G8 cycloalkyl. 




,12) 


(C=0)aObheterocyclyl, 




13) 


. SO2NR7R8, and 




14) 


SO2C1-C10 alkyl. 



said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optidtially substituted 
20 . ^yith one or more substituehts selected fipm R5; 

R5is: 



1) 


(C=O)aObCi-Ci0 alkyl. 


2) 


(C=0)aObaryI, 


3) 


C2-C10 alkenyl, 


4) 


C2-C10 alkynyl, 


5) . 


(C=0)aOb heterocyclyl. 


6) 


CP2H, 


7) 


halo. 


8) 


CN, 


9) 


OH, 


10) 


ObCl-C6 perfluoroalkyl, 


11) 


Oa(C=0)bNR7R8, 


12) 


0x0, 
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13) CHO, 

14) (N=0)R7R8,or 

15) (G=0)aObC3-C8 cycloalkyi, 

said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyi optionally substituted 
5 with one or more substituents selected from r6; 

r6 is selected from: 

1) (C=0)rOs(Cj-Cio)aIkyl, wherein r and s are independently 0 or 1, 

2) Or(Ci-C3)peifluoroalkyI, wherein r is 0 OT 1, 

10 3) (C0-C6)alkylene-S(O)niR^, whereinmis0i l,or 2. 

4) oxo, 

5) OH, 

6) halo, 

7) . . CN,', ■ 

15- 8) (C=0)rOs(C2-Cio)alkenyl, 

9) (G=0)K)s(C2-Cio)alkynyl, 

10) (C=0)rOs(C3-C6)cycloalkyl, 

11) (C=0)iOs(Co-C6)alkylene-aryl, 

12) (C=O)rOs(C0-C6)alkyIene-heterocyclyl,. 
20 13) (C=0)iOs(Co-C6)alkylene-N(Rb)2, 

14) C(0)Ra, 

15) (Co-C6)alkylene-C02Ra, 

16) C(0)H. 

17) (Go-C6)alkylene-C02H, and 
25 18) C(0)N(Rb)2, 

said alkyl, alkenyl, alkynyl, cycloalkyi, aryl, and heterocyclyl is optionally substituted 
with up to three substituents selected from Rb, OH, (Ci-C6)alk6xy, halogen, CO2H, 

CN, 0(C=0)Ci.C6 alkyl, 0x0, and N(Rb)2; 

30 R7 and R8 are independently selected from: 

1) H. 

2) (C=0)ObCi-Cio alkyl, 

3) (C=0)0bC3-C8 cycloalkyi, 

4) (G:=0)0baryl, 
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5) (C=0)Obheterocyclyl, 

6) Ci-Cioalkyi; 

7) aryl, 

8) C2-Cl0aUtenyl, 
5 9) C2-CioaIkynyl, 

.10) heterocyclyl, 

11) C3-C8 cycloalkyi, 

12) S02Ra.and 

13) (C=0)NRb2, 

10 said alkyl, cycloalkyl, aryl, heterocylyl, alkehyl, and alkynyl is optionally substituted 
with biie or more substituents selected from R6, or 

R7 and R8 can be taken together with the nitrogen to which they are attached to form 
ai monocyclic or bicyclic heterocycle with 5-7 members in each ring and optionally 
15 containing, in addition to the nitrogen, one or two additional heteroatoms selected 
from N, O and S, said monocylcic or bicychc heterocycle optionally substituted with 
one or more substituents selected from r6; 



20 



Ra is (Ci-C6)alkyl, (C3-C6)cycloalkyl, aryl^ or heterocyclyl; and 

Rb is H, (Ci-C6)alkyl, aryl, heterocyclyl, (e3-C6)cycloalkyl, (C=0)0Gi-C6 alkyl, 
(C=0)Ci-C6 alkyl or S(0)2Ra 



3. TTie compound according to Claim 2 or a pharmaceutically 
25 acceptable saU or stereoisomer thereof, wherein: 

a is Oor 1; . 

bis Oor 1; 

mis 0, 1, or 2; 

30 nis 0to2; 

Rl is selected from: 

1) H, 

2) Ci-C 10 alkyl. 
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3) aiyl, 

4) Ci-Ge aralkyl, 

5) C3-C8 cycloalkyl, and 

6) heteiocyclyl, 

S said alkyl, aryl, cycloalkyl , aralkyl and heterocyclyl is optionally substituted with 
. oiie, two or tltfiBesttbstituents selected firpm R^; 

R2 and R2* are independently selected from: 

1) H. 

10 2) (C=0)aObCi-Cio alkyl, 

3) (C=0)aObaryl, 

4) CO2H, 

5) C1-C6 perfluoroalkyl, 

€) (C=0)aObC3-C8 cycloalkyl, and 

15 7) (C=0)aObheterocyclyl, 

said alkyl, aryl, cycloalkyl, and heterocyclyl is optionally substituted with one, two 
or three substituents selected from R^; 



R3 and R3* are independently selected from: 



2Q 


1) 


H. 




2) 


(C=0)aObCi-Cio alkyl. 




3) 


(C=0)aObaryl, 




4) 


(C=0)aObC2-ClO alkenyl. 




5) 


(C=0)aObC2-Cio alkynyl. 


is 


6) 


CO2H, 




7) 


C1-C6 perfluoroalkyl. 




8) 


(G=0)aObC3-C8 cycloalkyl. 




9) 


(C=0)aObheterocyclyi, 




10) 


S02NR7R8,and 



30; 11) SO2C1-C10 alkyl. 



said alkyU aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
with one, two or thiee substituents selected from R^; 
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or R3 Jind R3* along with the nitrogen to which they arc attached are combined to 



10 



15 



25 



30 



1 

•vww 




Q 

form ring ^"^-^ which is a 5-12 membered nitrogen-containing heterocycle, which 
is optionally substituted with from one to three groups and which optionally 
incoporates from one to two additional heteroatoms, selected from N, O and S in the 
heterocycle ring; 

R4 is independently selected from: 



1) 


(C=0)aObCi-Cio alkyl. 


2) 


(C=0)aObaryl, 


3) 


CO2H, 


4) 


halo. 


5) 


OH. 


6) 


ObCi-C6 peifluoroalkyl. 


7) 


(G=C))aNR7R8, 


8) 


CN,. . 


9) 


(C=6)aObheterocyclyI, 


10) 


S02NR7R8.and 


11) 


SO2C1-C10 alkyl. 



said alkyl, aryl, cycloalkyU and heterocyclyl is optionally substituted with one, two 
20 or threie substituents selected from R^; 



R5is: 




1) 


(C=O)aObCi-Ci0 alkyl. 


2) 


(C=0)aObaryl, 


3) 


C2-C10 alkenyl. 


4) 


C2-C10 alkynyl. 


5) 


(C=0)aOb heterocyclyK 


6) 


CO2H, 


7) 


halo; 


8) 


CN, 


9) 


OH, 


10) 


ObCi-C6 perfluoroalkyl, 
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11) Oa(C=0)bNR7R8, 

12) 0X0, 

13) CHO, 

14) (N=0)R7R8,or 

15) (C=0)aObC3-C8 cycloalkyl, 

said alkyl, aryl, alkenyl, alkynyl; heterocyclyl, and cycloalkyl optionally substituted 
with one, two or three substitnents selected from r6; 





R6 is selected from: 


10. 


a; 


vv— ^/i^s\^l"^10/^i^yi» W"^i^i" * aiiu s are . 




2) 


OrtCi-Csjperfluoroaucyl, wherein r is 0 or 1, 




3) 


oxo. 




4) 


OH. 




5) 


halo, 


15 


6) 


■ CN, . 




7) 


(C2-Cio)alkenyI, 




8) 


(C2-ClO)alkynyl. 




9) 


(C=0)rOs(C3-C6)cycloalkyl. 




10) 


(C=O)iOs(C0-C6)alkylene-aryl, 


20 


») 


(C=0)rOs(Co-C6)alkylene-heterdcyclyI, 




12) 


(e=0)rOs(Co-C6)alkylene-N(Rb)2, 




13) 


C(0)Ra 




14) 


(C0-C6)alkylene-GO2R^ 




15) 


C(0)H, 


is 


16) 


(Co-C6)alkylene-C02H, and 




17) 


C(0)N(Rb)2, 



said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, and heterocyclyl is optionally substituted 
with up to three substituents selected from Rb, OH, (Gi-C6)alkoxy, halogen, CO2H, 
CN,0(C=0)Ci-C6 alkyl, 0x0, and N(Rb)2; 

30- ■ ' ■ 

R7 and r8 are independently selected from: 

1) H. 

2) (C=0)ObCi-Cio alkyl, 

3) (C=0)0bC3-C8 cycloalkyl. 
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4) (C=0)Obaryl, 

5) (e=0)Obheterocyclyl. 

6) Ci-Cioalkyl. 

7) aiyl, 

5 8) C2-Cioalkenyl, 

9) C2-Cipalkynyl, 

10) heterocyclyU 

11) C3^8 cycioalkyl, 

12) S02Ra,and 
10 13) (C=0)NRb2, 

said alkyl, cycloalkyl, airyl, heterocylyl, alkenyf» and alkynyl is optionally substituted 
With one, two or three substituents selected from R^, or 

R7 and R8 can be taken together with the nitrogen to which they are attached to form 
is a monocyclic or bicyclic heterocycle with 5-7 members in each ring and optionally 
containing, in addition to the nitrogen, one or two additional heteroatoms selected 
from N^O and S, said monocylcic or bicyclic heterocycle optionally substituted with 
one, two or three substituents selected from r6; 

20 R^ is (Ci-C6)alkyl, (C3-C6)cycIoalkyl, aryl, or heterocyclyl; and 

Rb is H, (Ci-C6)alkyl, aryl, heterocyclyl, (C3-G6)cycloalkyl, (C=6)OCi-€6 alkyl, 
(C=0)Ci-C6 alkyl or S(0)2Ra. 

25 . 4: The compound according to Claim 3, or the phamiaceutically 

acceptable salt or stereoisom^ thereof; wherein Rl is selected from: (CirC6)alkyl, 

aryl and benzyl, optionally substituted with one to three substituents selected ftom 

'.. -rs.. ;■ ■ 

30 . 5. . The compound according to Claim 3, or the pharmaceutically 

acceptable salt or stereoisomer thereof, wherein RA is benzyl, optionally substituted 
with one to three substituents selected from R5; r2 is C2-C6-alkyl and R2' is H. 

6. A compound of the Formula m, 
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or a pharmaceutically acceptable salt or stereoisomer thereof, wherein: 
a is O or 1; 
bis Oor 1; 
5. niis 0, 1, or2; 
nis 0to2; 
uis 2, 3, 4 or 5; 



Ri is selected from: 



lb 


1) 






2) 


Ci-Cip aikyl. 




3) 


aryl, 




4) 


C2-C10 alkenyl. 




5) 


C2-C10 alkynyl. 


15 


6) 


C1-C6 perfluoroalkyl, 




7) 


C1-C6 aralkyl. 




8) 


C3-C8 cycloalkyl, and 




9) 


heterocyclyl. 



said alicyl, aryl, alkenyl, alkynyl, cycloalkyl, aralkyl and heterocyclyl is optionally 
20 substituted with one or more substituents selected from RS; 

R2 and R2' are independently selected from: 

1) H.' ■ ■ • 

2) (C=0)a6bCi-Cioalkyl, 
25 .3) (O=0)a0baryl, 

4) (C=0)adbC2-Cio alkenyl, 

5) (C=b)aObC2^10 alkynyl. 

6) CO2H, 

7) C1-C6 perfluoroalkyl, 
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8) (C=0)adbG3-G8 cycloalkyl, 

9) (O0)a0bheterocyclyl, 

10) S02NR7R8,and 

11) SOzCi-Cioalkyl, 

S said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heteioeyclyl is optionally substituted 
with one or more substituents selected from R^; or 

R2andR2' are combined to fonn -(CH2)u- wherein one of the carbon atonis is 
optionally replaced by a moiety selected from O, S(0)m, -NC(OK and -NCR*^)-. and 
10 wherein the ring formed when and R^' are combined is optionally substtitued with 
one, two or three substitiients selected from R5; 



R3 and R3* are independently selected from: 





1) 




1$ 


2) 


(C=0)aObCi-Cio alkyl, 




3) 


(C=d)aObaryl, 




4) 


(C=0)aObC2-Cio alkenyl, 




5) 


(C=0)aObC2-ClO alkynyl. 




6) 


CO2H, 




7) 


Ci-Cg perfluoioalkyl. 




8) 


(C=0)aObC3-C8 cycloalkyl. 




9) 


(C=0)aObheterocyclyl, 




10) 


SO2NR7R8 and 



11) SOiCi-Clo allcyl, 
25 said alkyl, aryl, alkenyl; alkynyl, cycloalkyl, and heterocyclyl is optionally substituted 
, with one ormore substituehts selected from RS; 

or R3 and R3' along with the nitrogen to which they are attached are combined to 
\ 

form ring which is a 5-12 membered nitrogen-containing heterocycle, which 

30 is optionally substituted with firom one to six R^ groups and which optionally 
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incoporates from one to two additional heteroatoms, selected from N, 0 and S in the 
hcterocycle ring; 



r4 is independently selected from: 



5 


1) 


(&0)aObCi-Cio alky]. 




2) 


(C=0)aObaryl, 




3) 


(C=O)aObC2-Cl0 alkenyl. 




4) 


(C=O)jiObC2-Cl0 alkyhyl, 




5) 


CO2H, 


10 


6) 


halo. 




7) 


OH, 




8) 


ObCi-C6 perfluoroalkyl, 




9) 


(C=0)aNR7R8, 




10) 


CN. 




11) 


(e=0)aObC3-C8 cycloalkyl, 




. 12) 


(C=0)aObheterocyclyl, 




13) 


SOzNR^RS.and 




14) 


SO2C1-C10 alkyl. 



said alkyi, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optionally substittited 
20 with one or more substituents selected from R5 ; 

R5is: 



1) 


(C=0)aObCi-Cio alkyl. 


2) 


(C=0)aObaryl, 


3) 


C2-C10 alkenyl. 


4) 


C2-C10 alkynyl. 


5) 


(C=0)aOb heterocyclyl. 


6) 


CO2H, 


1) 


halo. 


8) 


CN, 


9) 


OH, 


10) 


ObCi-C6 perfluoroalkyl. 


11) 


Oa(C=0)bNR'7R8, 


12) 


0x0, 
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13) CHO, 

14) (N=0)R7R8,or 

15) (C=0)aObC3-C8 cycloalkyl, 

said all^l, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl optionally substituted 
S . with one or more substituents selected firom R^; 

r6 is selected from: 

.1) (C=0)iOs(Ci<)io)^l^^' therein r and s ai« independentl/0 or 1, . 

2) . 6r<Ci-C3)perfluproalkyl, wherein r is 0 or 1, 

lb . 3) (Co-C6)aIkylene-S(0)inRa, wherein m is 0, 1, or 2, 

4) oxo, 

: 5) OH, 

6) halo, 

• 7)- .■ CN,-. 

15 . 8) (C=0)iOs(C2-Cio)alkenyl. 

9) (C=0)iOs(C2-Cio)alkynyl, 

10) (C=0),Os(C3-C6)cycloalkyl. 

11) (C=0)jOs(Co-C6)alkylene-aryl, 

12) (C=0)iOs(Co-C6)alkyIene-heterocyclyl, . . 
20 13) (C=0)rOs(Co.C6)alkylene-N(Rb)2, 

14) C(0)Ra, 

15) (Co-C6)alkylene-CX)2Ra, 

16) C(d)H, 

17) (Co-C6)alkylerie-C02H, and 
25 18) G(0)N(Rb)2, 

said alkyl, alkenyl, alkynyl, cycloalkyl. aryl, and heterocycly! is optionally substituted 
with up to three substituents selected from Rb, OH, iCi<^)a3koxy, halogen, C02H> 
CN„0(G=0)Ci-C6 alkyl, oxo, and N(Rb)2; 

30 R7 and R8 are independently selected from: 

1) H, 

2) (C=0)ObCi-Cio alkyl. 

3) (C=0)ObC3-C8 cycloalkyl. 

4) (C=0)0baryl, 
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5) (C=0)ObheterocyclyU 

6) Ci-Cioalkyl, 

7) ■ aryl, ; ^ 

8) C2-C10 alkenyl, 
5 9) C2<:ioalkynyl, 

10) heterocyclyl, 

11) C3-C8cycloaIkyI, 

12) S02Ra,and 

13) (C=0)NRb2, 

10 said alky], cycloalkyl, aryl, heterocylyl, alk^ny], and alkynyl is optionally substituted 
with one or moie substituents selected from or 

R7 and R8 can be taken together with the nitrogen to which they are attached to form 
a monocyclic or bicyclic heterocycle with 5-7 members in each ring and optionally. 
15 containing, in addition to the nitrogen, one or two additional heteroatoms selected 
from N, O and said monocylcic or bicyclic heterocycle optionally substituted with 
one or more substituents selected from r6; 



R^is (Ci<^6)alkyl,(C3<;6)cycloklkyl, aryl, or heterocyclyl; ^a^^ 

Rb is H, (Ci-C6)alkyl, aryl, heterocyclyl. (C3-C6)cycloalkyI, (CK))0Ci-C6 alkyU 
(C=0)Ci-C6 alkyl or S(0)2Ra. 



7. The compound of Claim 6, or a pharmaceutically acceptable 
25 salt or stereoisomer thereof , 
wherein: 

a is O or l; 

bis Oorl; 

30 mis 0,1, or 2; 

nis 0to2; 



Rl is selected from: 
1) B, 
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2) Ci-Ci<) alkyl, 

• . 3) • aryl, . . 

4) Ci-C6 aralkyl, 

5) .C3^:^g cycloalkyl, «id 

5 6) heteibcycIyU 

said alkyl, aryl, cycloalkyl. aralkyl and heterocyclyl is optionally substituted with 
one, two or three substituents selected fiom R^; 

. r2 and r2* are independratly. selected jficom: 

10 1) H. 

, 2) (C=O)aObCi-Ci0 alkyl, 

3) (C=0)aObaryl, 

4) CO2H, 

5) C1-C6 perfluoroalkyl, 

15 6) (C=0)aObC3-C8 cycloalkyl. and 

.7) (C:0)a0bhetefocyclyl, 
said alkyl, aryl, cycloalkyl, and heterocyclyl is optionally substituted with one, two 
or three substituents selected from RS; 



20 . R3 and R3' are independently selected from: 





1) 






2) 


(C=0)aObCi-Cio alkyl. 




3) 


(C=0)aObaryl, 




4) 


(6=0)aObC2-Glo alkenyl. 


25;'; 


5) 


(C=0)abbe2<;iO alkynyl. 




6) 


CO2H. 




7) 


Ci-Cg perfluoroalkyl. 




8) 


(C=0)aObC3-C8 cycloalkyl. 




9) 


(C=0)aObheterQcyclyl. 


30 


10) 


S02NR7R8,and 



11) SO2C1-C10 alkyl. 



said alkyl, aryl, alkenyl, alkynyl, cycloalkyl, and heterocyclyl is optibnally substituted 
with one, two or tiiree substituents selected firom RS; 
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or R3 and R3' along with the nitrogen to which they are attached are combined to 



10 



15 



I 
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form ling ^"^-r-^ which is a 5-12 niembered nitrogen^ontaining heteipcycle; which 
is optionally substituted with from one to six groups and which optionally 
incoporates from one to two additional heteroatoms, selected from N, O and S in the 
heterocycle ring; 

R4 is independently selected from: 



1) 


(C=0)aObCi-Cioalkyl. 




(C=0)aObaryl, 


3) 


CO2H, 


4) 


halo. 


5) 


OH. 


6) 


ObCirCg peifluoroalkyl. 


7) 


(C=0)aNR7R8, 


sy 


CN, 


9) 


(C=0)aObhetwocycIyl, 


10) 


SO2NR7R8, and 


11) 


SO2C1-C10 alkyl. 



said alkyl, aryl, cycloalkyi, and heterocyclyl is optionally substituted with one, two or 
20 three substituents selected from R5; 

R5 is: 





1) 


(C=0)aObCi-Cio alkyl. 




2) 


(C=0)aObaryl. 


25 


3) 


C2-Cioalkenyl. 




4) 


C2-C10 alkynyl. 




5) 


(C=0)aOb heterocyclyl. 




6) 


CO2H, 




7) 


halo, 


30 


8) 


CN, 




9) 


OH, 




10) 


ObCi-C6 perfluoroalkyl, 
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11) Oa(C=0)bNR7R8, 

12) 0X0, 

13) CHO, 

14) :(N=6)R7R8,or 

5 15) (C=0)aObC3-C8 cydoalkyl, 

said alkyl, aryl, alkenyl, alkynyl, heterocyclyl, and cycloalkyl optionally substituted 
with one, two or three substituents selected from r6; 





r6 is selected from: 


10 


1) 


(C=O)TOs(Ci-Ci0)alkyl, wherein r and s are independently 0 or 1, 




2) 


OKCi-C3)perfluoroalkyl, wherein r is 0 or 1, 




3) 


oxo. 




4) 


OH, 




5) 


halo, , ■ . 


15 


6) 


CN, 




7) 


(C2-ei0)alkenyl, 






. (C2-Cl0)alkynyl, 




9) 


(C=0)rOs(C3-C6)cycl6alkyl, 




10) 


(C=0)iOs(Co<:6)alkyIene-aryl, 


20 


11) 


(C=6)iOs(C0-!C6)alkyIene-heteiocyciyl, 




. 12) 


(C=0)rOs(Q^C6)alkylenp-N(Rb)2, 




13) 


C(6)Ra 




14) 


(C0hC6)alkylene-CO2Ra 




15) 


G(0)H, 


25 


16) 


(Co-C6)alky!ene-C02H, and 




17) 


C(0)N(Rb)2, 



said alkyl, alkenyl, alkynyl, cycloalkyl, aryl, aind heterocyclyl is optionally substituted 
with up to three substituents selected from Rb, OH, (Ci-C6)alkoxy, halogen, CO2H, 
CN, 0(C=0)Ci-C6 alkyl, 0x0, and N(Rb)2; 



30 

r7 and r8 are independently selected from: 

1) H, 

2) . (C=O)ObCi-Ci0 alkyl, 

3) (C=0)ObC3-C8 cycloalkyl. 
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4) 


(C=0)Obaryl, 




.5) 


(C=0)ObheterocyclyI, 




6) 


Ci-Cioalkyl, 




7) 


aryl, 


5 


8) 


.C2-Cl0alkenyi, 




9) 


C2-C10 aii^yi. 




10) 


hetoxxsycl^. 




11) 


CSrCs cycloallcyl. 




12) 


S02Ra,an(i 


10 


13) 


(<>0)NRb2. 



said alkyU cycloalkyl, aryU heterocylyl, alkenyl, and alkynyl is optionally substituted 
with one, two or three substituents selected from r6, or 

R7 and R8 can be taken together with the nitrogen to which they are attached to form 
15 a monocyclic or bicyclic heterocycle with 5-7 members in each ring and optionally 
containing, in addition to the nitrogen, one or two additional heteroatoins selected 
from N, O and S, said monocylcic or bicyclic heterocycle optionally substituted with 
one, two or three substituents selected from r6; 

20 R^is (Ci-C6)alkyl, (C3-G6)cycloaikyl,aryl,or heterocyclyl; and 

Rb is H, (Ci-C6)alkyl, aryl, heterocyclyl, (C3-C6)cycioalkyl, (C=0)0Ci-C6 a*kyl, 
(C=0)Ci-C6 alkyl or S(0)2Ra- 

25 8. The compound according to Claim 7, or the phardnaceuttcaJIy 

acceptable salt or stereoisomer thereof, wherein Rl is selected from: (Ci-C6)alkyr, 

aryl and benzyl, optionally substituted with one to three substituehts selected from 

- -R^- ' ■ V . 

30 9. The compound according to Claim 7, or the pharrtiaceutically 

acceptable salt or stereoisomer thereof, wherein Rl is benzyl, optionally substituted 
with one to thiee substituents selected from R5; r2 is C2-C6-alkyl and R2' is H. 

10. A compound selected from: 
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N-[l-(3-Benzyl-4-oxo-3,4rdihydrothieno[3,2-d]pyrimidin-2-^^ 
[2-(<Umethylanuno)ethyllbenzaniide 

N-[l.(3-benzyl-5,6-dibrbmo-4K)xo-3,4-dihydrbthieno[2,^ 
4-bromo-N-[2-(dimethylamino)ethyl]benzaniide 

N-[lK3-benzyl-6-bix)mo-4-oxo-3,4KBhydn)thieno[2,3Kl]pyriira 
bromo-N-[2-(dimethylamino)ethyl]benzainide 

N-[l-(3-benzyl-4K)xo-3,4-dihydrothieno[23-d]pyrimidin-2^yl) 
(dimethylaminp)ethyl]benzainide 

N-[l-(3-benzyl-4-ox6-3,4-dhydrothienD[2,3-d]pyrimi 
methoxyethyl)benzamide 

N-[l-(3-benzyl-4-oxo-3,4-dihydrothieno[23-d]pyrimidin-2-yl)p^^ 
(inethylamino)ethyl]benzainide 

N-[l-(3-benzyI-4-oxo-3,4'dihydrothieno[23-d]pyrimidin-2-yl)propyl]-^ 
hydroxyethyl)benzamide 

N-(2-aminoethyl)-N-[l-(3-benzyl-4-oxo-3,4-dihydro-thieno[23 
yl)propyl]-4-brom6benzamide 

ethyl N-[l-(3-benzyl-4K)xo-3,4-dihydrothieno[23-d]pyrimidi 
bromobenzpyl)-bcta-alaninate 

N-[l-(3-benzyl-4-oxo-3,4-dihydrothieno[23-d]pyriniidin-^^ 
bromobenzoyl^beta-alanine 

N-[l-(3-benzyl-4-oxo-3,4Klihydrothieno[23-d]pyrimidin-2-yl)pn)pyl] 
(dimethylamino)propyl]benzamide 



-133 - 



wo 03/050064 



PCT/US02/38417 



N-(3-aminopropyl)-N-[l-(3-benzyl-4-oxc>-3,4-(lihydro-thieno[2,^ 
yl)propyl]-4-bromobenzamide 

N-(3-aminopropyl)-N-[l-(3-benzyHrOxo-3,4-dihydrothieno[2,3^^^ 
5 yl)propyl]-4-fluoiobenzainide 

N-(3-aminopropyl)-N-[l-(3-benzyI-4-pxo-3,4-dihy(frdth^^ 
yl)propyl]-4-chlorobenzainide 

10 N-(2-aminoethyl)-N-[l-(3-benzyl-4K>xo-3,4-dihydrothie^ 
yl)propyl]-4-fIuon)ben2aniide 

N-[l-(3-benzyl^U)xo-3,4-dihydrothieno[23-d]pyrimidin-2-yl)-^^ 
bromo-N-[2-(dimethylamino)ethyllbenzamide 

15 "■ 

N-[l-(3-benzyl-4-oxc)-3,4-dihydrothieno[23-d]pyrimidin-2-yl)-2-m^^ 
[2<dimethylamino)ethyll-4-incthylbenzamide 

N-(2-aminoethyl)-N-[I-(3-benzyl-4-bxo-3,4-dihydrothieno[23-dlpyrim^ . 
20 yl)prppyl]-4~chlorobenzamide 

3-benzyl-2-(l - { (4-bromobenzyI)[2-(dimethylamino)ethyl]amino } propyl)thieno[2,3- 
d]pyrimidin-4(3/0-one 

25 3-benzyl-2-(l-{ (4-bromobenzyl)[2-(methylamino)ethyliainino } pit)pyl)thieno[23- 
d]pyrimidin-4(3H)-one 

2- {l-[(3-aminopmpyl)(4-bromobcnzyl)aminolpropyi}0^ 
d]pyriniidin-4(3H)-one 

.30 

3- benzyl-2-(l - { (4K:hIorobenzyl)[2-(dimethyIaimno)ethyl]amino }propyl)thie 
d]pyrimidin-4(3H)-one 
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3-benzyI'2- { 1 -[[2-((limethylamino)ethyl](4-fluorobenzyl)a^ 
d]pyrimidin-4(3H)-one 

3-benzyl-2-(l-{(3,4-4ifluorobenzyl)[2- 
5 (dimethylamino)ethyi]amino}ph)pyl)thieno[23-d]pyri^ ; 

3-ben2yl.2-(l-{(2,4-difluorobcnzyl)[2- 
(dimethylainino)ethyl]anuno}propyl)thienp[23-cl]pyri 

10 2-{ l-[(2-aminpeUiyl)(4-fluorobenzyl)ainMno]prbpyl }-3 
4(3H)-one 

5-{ l-[(2-aminoethyi)(4-chlorobenzyl)amino]propyl } -3-benzylthieno[i23-d]pyrifflidin 
4(3H)-one 

15 

3-benzyl-2-{ l-[[2-(dimethylaminQ)ethyl](4-methylben 
d]pyriinidin-4(3H)rone 

3-benzyl-2-(l-{[2-(dimethylamino>thyl][(2-methylpyrim 
20 yl)methyl]amino}propyl)thieno[23-dlpyrimidin-4(3H)-one 

3-benzyl-2-(l-{[(6-chlorGpyridin-3-yl)methyl][2T 
(dimethylamino)ethyl]amino}propyl)lhieno[2,3-d]pyrimidin 

25 3-benzyl-2-(l-{[2-(methylainino)ethyl][(2-methylpyri 
yI)methyl]ainino}propyl)thieno[2,3-d]pyrimidin 

3-benzyl-2-(l-{(4-bromobenzyl)[2-(dimcthylaitii 
dlpyriiradin-4(3H)-one 

30. ■ ■ 

3-benzyl-2-(l-{(4-bromobenzyl)[(2-dimethyiriitroryl)ethyl]amin 
d]pyrimidin-4(3H)-one 
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N-[l-(3-ben2yW-oxo-3,4-dihydrothien6[23-d]pyriinidin-2-y^ 
(dimethylnitroryl)propyl]-benzamide 

3-benzyl-2-(l-{(4-chloix>ben2yl)[(2-(dimethyl-nitroryl)ethyl]am . 
[23-d]pyrimi<fin-4(3H)-one 

3-benzyl-2-<l-{(4-fluoroben2yl)[(2-(cUipethylrnito 
ihieno[2,3-4pyriniidin-4(3H)-one 

3-ben2yl-2<l-{(4-methylbenzyI)[(2-(dimethyl-nitix)ryl)eA^^ 
thieno[2,3-dlpyri™din-4(3H)-one 

3-benzyl-2-(l-{(3,4-difluorobenzyl)[(2-(dimethyl-nitroryl)eft^^ 
thieno[2,37d]pyriinidin-4(3H)-one 

3-benzyl-2-(l- { (6-chlom-pyridin-3-yl)methyl[(2-(dimethylnitroi7l^ 
propyl)thieno[2.3-^flpyrimidin-4(3H)-one 

3-benzyl-2^( 1 - { [2-(dimethylm troryl)ethyl] [(2-methylpyrimidin^ 
yl)methyl]amino}propyl)thieno-[23-d]pyrimidin-4(3H)-ohe 

N-[l-(3-benzyl-4-oxo-3,4-dihydrothieno[2,3-d]pyrimidin-2-yl)-2-m 
broino-N-[2-(dimethylnitroryl)-ethyl]benzamide 

N-[l-(3-benzyl^oxo-3,4-dihydrothieno[23-d]pyrimidin-2-yl)-2-meA 
[2-(dimethylnitrory])ethy]]<4-methylbenzamide 

or a pharmaceutically acceptable salt or stereoisomer thereof 

11. The compound according to Claim 10 which is selected from: 

3-ben2yl-2-(l-{(4-bromobenzyl)[2-(dimethylamino)ethyl)aminp}prdpyl)Aien 
d]pyrimidin-4(3ff):one 
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3-benzyl-2-(l- { (4-bromoben2yl)[2-(methylainino)ethyl]amino }propyl)thieno[2.3- 
d]pyrimidin-4(3H)-one 

3-ben2yl-2-(l- { (4-bromobenzyl)[(2-dimethylnitroryl)ethyl]aiiu 
5 dlpyriniidin-4(3H)-one 

3-benzyl-2-(l-{(4-chlorobcnzyl)[(2-(dimethyl-nitroiyl)e%^^ 
[2,3-rfIpyriinidin-4(3H)-one 

10 or a i)hannaceutically acceptable salt or stereoisomer th^ 

12. The compound according to Claim 1 which is selected from: 

N-(2-aniinoethyI)-N-tl-(3-benzyl-4-oxo-3,4-<lihydrothieno[23 
15 yl)propyll-4-chlorobenzamide HCl salt 

2-{ l-((3-aminopropyl)(4-bromobenzyl)amino]propyI }-3-benzylthieno[2,3- 
d]pyrimidin-4(3H)-one TFA Sjalt 

20 2- { 1 -[(2-aminoethyl)(4-flu6rbbehzyl)amino]propy 1 } -3-benzy lthieno[2,3-d]pynmidin- 
4(3H)-pne bis-HCl salt 

2- { lr[(2-aminoethyl)(4-chlorobenzyl)amino]propyl }-3-bcnzylthieho[2,3-d]pyrimidin- 
4<3H)-one bis^HCl salt 

25 •■ - * ■ ' 

3- benzyl-2-(l-{[2-(methylamino)ethyl][(2-methylpyrimidin-5- 
yl)methyl]amino }propyl)thieno(23Kl]pyrimidin-4(3H)-ohe 

3-benzyl-2-(l-{(3,4-difluorobenzyI)[(2-(dimethyl-nitroryl)ethyl]amino}propyl)- 
30 thieno[23-flpyriniidin-4(3H)-oneTFAsalt 

3-benzyl-2-(l-{(6-chloro-pyridin-3-yl)methyl[(2-(dimethylnitroryl)^^ 
propyl)thieno[2,3-4pyrimidin-4(3H)-one TFA salt and 
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3-benzyl-2-(l-{ [2-(dimethylnitroryl)ethyl][(2-methylpyrimidin-5- 
yl)methyl]amino}propyl)thieno-[2>d]pyriniidin-4(3H)-one TFA salt- 

13. A compound which is selected from: 
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or a pharmaceutically acceptable salt or stereoisomer thereof. 

14. A pharmaceutical composition that is comprised of a 
5 compound in accordance with Claim 1 and a pharmaceutically acceptable carrier. 
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15. A method of treating or preventing cancer in a mammal in need 
of such treatment that is comprised of administering to said mammal a therapeutically 
effective amount of a compound of Claim L 

5 16. A method of treating cancer or preventing cancer in accordance 

with Claim IS wherein the cancer is selected from cancers of the brain, genitourinary 
tract, lymphatic system, stomach, larynx and lung. 

17. A method of treating or preventing cancer in accordance with 
10 Claim 15 wherein the cancer is selected from histiocytic lymphoma, lung 

adenocarcinoma, small cell lung cancers, pancreatic cancer, gioblastomas and bfeast 
carcinoma. 

18. A process for making a pharmaceutical composition which 
15 comprises combining a compound of Claim 1 with a pharmaceutically acceptable 

carrier. 

19. The composition of Claim 14 further comprising a second 
compound selected from: 

20 1) an estrogen receptor modulator, 

2) an androgen receptor modulator, 

3) retinoid receptor modulator^ 

4) a cytotoxic agent, 

5) an antiproliferative agent, 

25 6) a prenyl-protein transferase inhibitor, 

7) an HMG-CoA reductase inhibitor^ 

8) an HIV protease inhibitor, 

9) a reverse transcriptase inhibitor, 

10) an angiogenesis inhibitor, 
30 11) a PPAR-Y agonist, and 

12) PPAR-5 agonists. 

20. The composition of Claim 19, wherein the second compound 
is an angiogenesis inhibitor selected from the ^oup consisting of a tyrosine kinase 
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inhibitor, an inhibitor of epidermal-derived growth factor, an inhibitor of fibroblast- 
deri ved growth factor, an inhibitor of platelet derived growth factor, an MMP 
inhibitor, an integrin blocker, interferon-a, interleukin-12, pentosan polysulfate, a 
cyclooxygenase inhibitor, carboxyamidotriazole, combretastatin A-4, squalamine, 
6-0-(chIoroacetyl*carbonyl}-fuinagillol, thalidonriide, angiostatin, troponin-1, and an 
antibody to VEGR 

21. Thecompositionof Claim 29, wherein the second compound is 
an estrogen, receptor modulator selected from tainoxifen and raloxifene. 

22. A method of treating cancer which comprises administering a 
therapeutically effective amount of a compound of Claim 1 in combination with 
radiation ther2q}y. 

15 23 . A method of treating or preventing cancer that comprises 

administering a therapeutically effective amount of a compound of Claim 1 in 
combination with a compound selected from: 

1) an estrogen receptor modulator, 

2) an androgen receptor modulator, 
20 3) a retinoid receptor modulator, 

4) a cytotoxic agent, 

5) an antiproliferative agent, 

6) a prenyl-protein transferase inhibitor, 

7) an HMG-CoA reductase inhibitor, 
25 ^) an HIV. protease inhibitor, 

9) a reverse transcriptase inhibitor, 

10) ah angiogenesis inhibitor, 

11) an inhibitor of inherent niultidrug resistance, 

12) an anti-emetic agent, 

30 13) an agent useful in the treatment of anemia, 

14) an agent useful in the treatment of neutropenia, and 

15) animmunologic-enhancing drug. 
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24. A method of treating cancer that comprises administering a 
therapeutically effective amount of a compound of Claim 1 in combination with 
radiation therapy and a compound selected from: 

an estrogen receptor modulator^ 
an androgen receptor modulator, 
a retinoid receptor modulator, 
a cytotoxic agent, 
an antiproliferative agent, 
a prenyl-protein transferase inhibitor, 
an HMG-CoA reductaise inhibitor, 
an HIV protease inhibitor, 
a reverse transcriptase inhibitor, 
an angiogenesis inhibitor, 
an inhibitor of inherent multidrug resistance, 
an anti -emetic agent, 

an agent useful in the treatment of anemia, 
an agent useful in the treatment of neutropenia, and 
an immunologic-enhancing drug. 

20 25. A method of treating or preventing cancer which comprises 

administering a therapeutically effective amount of a compound of Claim 1 and 
paclitaxel or trastuzumab. 

26. . A method of treating or preventing cancer which comprises . 
25 administering a therapeutically effective amount of a compound of Claim 1 and a 

GPHb/ilia antagonist. 

27. The method of Claim 26 wherein the GPHb/HIa antagonist is 

tirpfiban. 

30. ■ 

28. A method of treating or preventing cancer which comprises . 
administering a therapeutically effective amount of a compound of Claim 1 in 
combination with a COX-2 inhibitor. 



1) 

5 2) 
3) 
4) 
5) 
6) 

10 7) 

8) 
9) 
10) 
11) 

15 12) 

13) 
14) 
15) 
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29. AmQthod of modulating mitotic, spindle foim^on which 
comprises administering a therapeutically effective amount of a compound of Claim 
1. 

5 30. A method of inhibiting the mitotic kinesin KSP which 

comprises administering a therapeutically effective amount of a compound of Claim 

■•• .1. '•■ .. 
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SEQUENCE LISTING 

<110> Merck & Co., Inc. 
Fraley, Mark E. 
HarCman, George D. 
Hoffman, William F. 

.<120> MITOTIC KINESIN INHliBITORS 



<130> 20995Y 

<150> 60/338,383 
<151> 2001-12-06 

<160> 2 

<176> FastSEQ for Windows Version 4.0 
<210> 1 

<211> 42 • 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Congpletely Synthetic Oligonucleotide 
<400> 1 

gcaacgatta atatggcgtc gcagccaaat tcgtctgcga ag 42 

<210> 2 
<211> 60 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Contpletely Synthetic oligonucleotide 
<460> 2 

gcaacgctcg agtcagtgat gatggtggtg atgctgattc acttcaggct tattcaatat 60 
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